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(57) Ahslnnl: Certain suhstiiuled irnida/o|1 ,2-a |pyra/ines ami Ihe pharmaceutical ly-acceplahle sails IhereoT, are provided herein. 
Pharmaceutical compositions containing one or more compound of Iwmula 1, or a pharmaccutically acceptable salt of such com- 
pounds, and one or more pharmucculieally acceptable earners, cxcipicnls, or diluents, arc also provided herein. Mclhods of treating 
patients suffering from certain diseases and disorders responsive to Hphltf kinase modulation, which comprise administering to such 
pa lien Is an amounl ol a compound of Formula I effective to reduce signs or symptoms of (he disease or disorder arc disclosed. These 
diseases include cancer, including breast neoplasia, endometrial cancer, colon cancer, and neck squamous cell carcinoma. TIills 
methods of treatment include administering a sufficient amount of a compound of the invention to decrease the symptoms or slow 
Ibe progression of these diseases or disorders. Melhods of treatment include administering a compound of Hormula I as a single 
active agent or administering a compound of f ormula I in combination with one or more other therapeutic agents. A method for 
determining Ihe presence or absence ol an angiogenic kinase in a sample comprising contacting the sample with a compound of For- 
mula I under conditions that permit detection of activity of the angiogenic kinase, detecting a level of the activity of the angiogenic 
kinase, and therefrom determining the presence or absence of the angiogenic kinase in the sample. 
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Certain Substituted Imidazo[1^a]pyrazines, as Modulators of 
Kinase Activity 



[0001] This application claims priority to U.S. provisional application 60/494,179 

filed August 11, 2003; U.S. provisional application 60/540,938 filed January 30, 2004; and 

U.S. provisional application 60/ ; (Attorney Docket Number CGI-0011P3), 

filed July 21, 2004. 

[0002] Provided herein are certain imidazo[l,2-a]pyrdzinylamines and related 

compounds, compositions comprising such compounds, and methods of their use. 
[0003J Protein kinases, the largest family of human enzymes, encompass well over 

500 proteins. Kinases play critical roles in signaling pathways controlling fundamental 
cellular processes such as proliferation, differentiation, and death (apoptosis). Abnormal 
kinase activity has been implicated in a wide range of diseases, including multiple cancers 
and autoimmune and inflammatory diseases. The multifaceted role of kinases in key cell 
signaling pathways provides a significant opportunity to identify novel drugs targeting 
kinases and signaling pathways. Diseases mediated by receptor kinase activity include, but 
are not limited to, diseases characterized in part by abnormal levels of cell proliferation (i.e. 
tumor growth), programmed cell death (apoptosis), cell migration and invasion, and 
angiogenesis associated with tumor growth. 

[0004] Kinases play a key role in angiogenesis. Angiogenesis, the formation of new 

blood vessels from preexisting ones, plays a significant role in many pathological settings, 
including cancer, chronic inflammation, diabetic retinopathy, psoriasis, rheumatoid arthritis, 
and macular degeneration. Anti-angiogenic therapy represents a potentially important 
approach for the treatment of solid tumors and other diseases associated with dysregulated 
vascularization, 

[0005] Angiogenesis can be regulated by multiple cell-signaling pathways, including 

pathways controlled by cellular kinases. Blocking angiogenesis, through the modulation of 
cell kinases, therefore, can represent an effective approach to the treatment of diseases such 
as cancer. 

[0006] The process of angiogenesis is complex, requiring the concerted actions of 

multiple angiogenic mediators as well as the participation of different cell types. Key 
angiogenesis mediators, including, VEGF, FGF, and angiopoietin 1 and 2 (Angl and Ang2) 
that bind to their cognate receptors (VEGFRs, FGFRs and Tiel and Tie2, respectively) 
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expressed on endothelial cells, as well as platelet-derived growth factor (PDGF) that binds to 
its receptor (PDGFRa) expressed on pericytes and smooth muscle cells have been identified. 
Recent studies indicate that several members of the ephrin family and their receptor Eph 
family are regulators of angiogencsis. 

[0007] Many of the cellular processes regulated by kinases are further regulated by 

Hsp90. Hsp90 is a molecular chaperone, a class of proteins that regulates protein folding in 
cells. Hsp90 is an important cell cycle regulatory protein, implicated in the correct folding of 
multiple proteins, including a number of tyrosine and threonine kinases. It also can ensure 
the correct folding and activity of numerous kinases involved in cell proliferation and 
differentiation, many of which also play roles in oncogenesis. 

[0008] Hsp90 can also Amotion as part of a multi-component complex interacting 

with many other co-chaperone proteins. While Hsp90 forms a multi-component complex to 
some extent in normal cells, nearly all Hsp90 present in cultured tumor cells has been shown 
to be part of a multi-component complex. A number of known oncogenic proteins that are 
Hsp90 substrate proteins, depend on the chaperone activity of the Hsp90 complex for correct 
folding. Thus, in tumor cells Hsp90 often functions as a supplier of oncogenic proteins. 
[0009] Because of its roles in cell cycle control, cell growth, and oncogenesis die 

Hsp90 complex is an important target for anti-cancer therapeutics. The ability of certain 
Hsp90 complex inhibitors to cause this protein complex to selectively target its substrate 
proteins for degradation makes the Hsp90 complex an especially desirable anti-cancer target. 
Hsp90 is also a potential drug target for autoimmune and degenerative disease because of its 
role in modulating the cellular stress response. 

[0010] Agents capable of modulating angiogenic kinases as well as agents capable of 

modulating an activity of an Hsp90 complex are highly desirable for the treatment of a 
variety of diseases and disorders, including cancer and diseases and disorders characterized 
by a change in angiogenesis. The present invention fulfills this need, and provides further 
related advantages. 

[0011] Modulators of kinase activity which may generally be described as 

imidazo[l,2-a3pyrazinylamines are provided herein. Modulators of Hsp90 complex activity 
which may generally be described as imidazotl^ajpyrazinylamines also are provided 
herein. Certain compounds provided herein are inhibitors of angiogenic and oncogenic 
kinases. 

[0012] In certain embodiments, the i nvenlion provides compounds of Formula I 
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Formula I 

wherein: 

n is 0, 1 , 2, or 3; 

R t is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -C001I, Ci-C 6 alkyl, such as C 3 -Qcycloalkyl, C 2 -C<$ alkenyl, C 2 -C 6 alkynyl, 
CpQ alkoxy, C 7 cycloalkyl, mono- and di(C r C 6 alkyl)amino, mono- and di(C r Q 
alkyl)amino(C l -C 6 alkyl) ? Ct-Cehaloalkyl, C,-C 6 haloalkoxy, (Q-QalkoxyJCi- 
Qalkoxy, atrrino(C r C 6 alkyl)> Ci-Csalkyllhio, oxo, heteroaryl, and -(C=0)R i3 
wherein R i3 is chosen from d-Q alkyl, such as C 3 -C 6 cycloalkyl, C 7 cycloalkyl, C 2 - 
Q alkanoyl, C r C 6 alkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted Ci-C 6 alkyl, such as optionally substituted 
CrQcycloalkyl, optionally substituted C 7 cycloalkyl, optionally substituted 
(heterocycloalkyDCo-Gtalkyi, and optionally substituted (heteroaryl)C 0 -C 4 alkyl; 

A is 1,2,3, or 4; 

Zi is -CR4R5- wherein each R4 and R 5 is independently chosen from hydrogen, C r C 6 alkyl, 
and halo; 

Z 2 is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R 2 -Q-, 
where 

Qis 

O 

II 

— IM— C— N — 
Re ^7 

wherein R$ and R 7 are each independently chosen from hydrogen, Q-Q alkyl, optionally 

substituted phenyl, and optionally substituted heteroaryl; 
Xis 0,Sor-CH 2 -;and 



3 



WO 2005/019220 



PCT/US2004/025884 



R 2 is chosen from optionally substituted Ci-C 7 alkyl, such as optionally substituted C3- 
C 7 cycloalkyl, optionally substituted (C 3 -C 7 cycloalkyl)Ci-C 7 alkyl, optionally substituted 
heteiueycloalkyl, optionally substituted (hebrocycIoalkyl)Ci~Cz alkyl, optionally substituted 
(Ci-C6alkoxy)C 0 -C 6 alkyl, optionally substituted (Q^alkoxyJC^alkoxy, optionally 
substituted phenyl, and optionally substituted heteroaryl, 

[0013] In certain embodiments , the invention provides compounds of Formula I 




Formula 1 

wherein: 

n is 0, 1,2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, - 
CHO, -COOH, C,-C 6 alkyl, such as Cs-Cjcycioalkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, 
CrQ alkoxy, C 7 cycloalkyL mono- and di(C r C 6 alkyI)amino, mono- and di(CrQ 
alkyl)amino(C 1 -C 6 alkyl) J Ci-C 6 haloalkyl, C r Qhaloalkoxy, (C r C 6 alkoxy)Cr 
, Qalkoxy, amino(C r C 6 alkyl), C r C 6 alkylthio, oxo, heteroaryl, and-(C=0)Rn 
wherein K 13 is chosen from C-C* alkyl, such as C 3 -C<scycloalkyl, C 7 cycloalkyl, C2-Q5 
alkanoyl , C r Cealkoxycarbonyl, heterocycloalkyl, phenyl and heteroaryl: 

R 3 is chosen from hydrogen, optionally substituted Ci-Qs alkyL such as optionally substituted 
C 3 -C6cycloalkyl, optionally substituted C 7 cycioalkyl, optionally substituted 
(heterocyc1oaIkyl)C 0 -C 4 alkyi, and optionaUy substituted (heteroaryl)C 0 -C 4 a1kyl; 

A is 3 or 4; 

7 4 is -CR4R5- wherein each R4 and R 5 is independently chosen from hydrogen, C V C 6 alkyl, 
and halo; 

Za is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R2-Q-, 
where 
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Qis 



— N — C — N — 



i 

Re 



i 

R 7 



wherein Re and R 7 are each independently chosen from hydrogen, Ci-C 6 alkyL optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen, CrQ alkyl, such as Cs-Cecycloalkyl, C 7 cycloalkyl, amino(Ci-C 6 

alkyl), C r C3haloalkyl, C 2 -C 6 alkenyl > C 2 -C 6 alkynyl, optionally substituted phenyl and 

optionally substituted heteroaryl; and 
R 2 is selected from substituted Ci-C 7 alkyl, such as substituted C 3 -C 7 cycloalkyl, substituted 
(C 3 -C 7 cycloalkyl)Ci-C7 alkyl, substituted hcterocycloalkyl, (heterocycloalkyl)Ci-C2 alkyl, 
substituted (Ci-QalkoxyiCo-Cealkyl, substituted (Ci-C6aUcoxy)Ci-C6alkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted C r C 6 alkenyl, optionally substituted C^Cealkynyl, optionally 
substituted Q-C&hydroxyalkyl, optionally substituted Q-Qbydroxyalkoxy, (mono- and di- 
Ci-C6alkylamino)Ci-C5alkoxy, optionally substituted mono- and di(Ci-Q> alkyl)amino(Ci- 
Csalkyl), optionally substituted (Ci-Qalkoxy)(Ci-C6alkylamino)Co-C 6 a]kyl, optionally 
substituted (C r C6alkoxy)(Ci-C6alkoxy)Ci-C6alkoxy, optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -C\- 
C 6 alkyl(C=0)OR8, optionaUy substituted -CirQalkyl(C=0)NRsR 9l optionaUy substituted - 
Cj-C6alkylNR 8 (S02)R 9 , optionaUy substituted -Co^alkylNRa(C=0)R 9 , optionally 
substituted -Q-Qalkyl(S0 2 )R 87 optionaUy substituted -Co-C6alkylNR8(C=0)NR 9 Riu where 
Ra, R 9 , and R 10 are independently hydrogen, hydroxy, Ci-Qalkyl, Ci-Qalkoxy, C 3 - 
C 7 cycloalkyl, and heterocycloalkyl, and -L-G, where L is chosen from optionally substituted 
Ci-C 2 alkyl, optionally substituted Co-C 2 alkoxy, -(C=0)-, and optionally substituted -(d- 
C 2 alkyl)(C=0)-, and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted C 3 -C 7 cycloalkyl, optionally substituted aryl, and optionaUy substftuted heteroaryl, 
except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
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sulfonamide*, halo, Ci-Q alkyi, such as C 3 -C7cycloalkyl, (d-Q alkoxyJCo-Cealkyl (Qr 
C6alkoxy)CrC6alkoxy, C7cycloa1kyl, aminoCi-Cealkyl, mono- and di(Ci-Q; alkyl)amino, Q- 
Qhaloalkyl, CrC 6 baloalkoxy, C 2 -C6alkenyl, C 2 -C 6 alkynyl, C r C 6 alkyltliio, oxo, C r 
Coalkylester, phenoxy, and -(C=0)Rt3, wherein R13 is chosen from Ci-C 6 alkyl, such as C 3 - 
C6cycioalkyl t CTcycIoalkyl, CrC* alkanoyl, Ci-Csalkoxycarbonyl, heterocycloalkyl, and 
heteroaryl. 

[0014] In certain embodiments, the invention includes compounds of Formula I 

which exhibit an IC50 of 1 micromolar or less, 500 nanomolar or less, or 100 nanomolar or 
less, in standard biochemical assay for EphB4 kinase activity, such as a fluorescence 
resonance energy transfer (FRET) assay. In certain embodiments, the invention includes 
compounds of Formula I which exhibit an IC50 of 500 nanomolar or less in a standard in vitro 
assay of PDGF-Ra kinase activity. In certain embodiments, the invention includes 
compounds of Formula I which exhibit an IC 50 of 500 nanomolar or less, or 100 nanomolar 
or less, in a standard in vitro assay of c-Kit activity. In certain embodiments, the invention 
includes compounds of Formula I which exhibit an IC50 of 1 micromolar or less, or 100 
nanomolar or less, in a standard in vitro assay of VEGFR-2 activity. In certain embodiments, 
the invention includes compound of Formula I which exhibits an IQo of 1 micromolar or 
less, or 500 nanomolar or less, in a standard in vitro assay of Tie-2 activity. 
[0015] Pharmaceutical compositions comprising one or more compounds of Formula 

1 together with at least one pharmaceuticaliy acceptable carrier or excipient are also provided 
[0016] Packaged pharmaceutical compositions are provided which comprise a 

pharmaceutical composition comprising one or more compounds of Formula I together with 
at least one pharmaceuticaliy acceptable carrier or excipient in a container and optionally 
include instructions for using the pharmaceutical composition to treat a mammal suffering 
from a disease or disorder responsive to kinase modulation. For example, the patient is a 
human patient, however methods of treating non-human patients, such as non-human 
animals, preferably mammals, are included herein. 

[0017] Methods of treating a patient having a disease or disorder responsive to kinase 

activity modulation and, in certain embodiments, a disease or disorder responsive to 
modulation of EphB4 are provided herein. In some embodiments, the disease or disorder 
responsive to kinase activity modulation is chosen from cancer and diseases characterized by 
a change in angiogenesis. In some embodiments, the disease characterized by a change in 
angiogenesis is chosen from cancerous tumor, macular degeneration, and diabetic 
retinopathy. 
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[0018] Methods of modulating EphB 4 kinase activity methods of modulating VEGF- 

R2 activity, methods of modulating c-Kit activity, methods of modulating Tie-2 activity, 
methods of modulating PDGF-Ra activity, and methods of modulating at least one of VEGF- 
R2, EphB 4 , Tie-2, PDGF-Ra, and c-Kit activity are also provided 

[0019] Uses of a compound for the manufacture of a medicament for the treatment of 

a patient having a disease or disorder responsive to activity modulation of at least one of 
VEGF-R2, EphB 4 , Tie-2, PDGF-Ra, and c-Kit kinase are also provided. In some 
embodiments, the disease or disorder responsive to activity modulation is responsive to 
EphB 4 activity modulation. Li some embodiments, the disease or disorder responsive to 
EphB 4 activity modulation is chosen from cancer and diseases characterized by a change in 
angiogenesis. In some embodiments, the disease characterized by a change in angiogenesis is 
chosen from cancerous tumor, macular degeneration, and diabetic retinopathy. 
[0020] As used in the present specification, the following words and phrases are 

generally intended to have the meanings as set forth below, except to the extent that the 
context in which they are used indicates otherwise. The following abbreviations and terms 
have the indicated meanings throughout 

[0021] As used herein, when any variable occurs more than one time in a chemical 

formula, its definition on each occurrence is independent of its definition at every other 
occurrence. In accordance with the usual meaning of V and "the" in patents, reference to 
"a" kinase or '"the" kinase is inclusive of one or more kinases. Unless otherwise specified, 
the terms "compound" and "compounds" include all pharmaceutical^ acceptable forms of 
the disclosed structures, including salts, hydrates, solvates, prodrugs, and the like. 
[0022] Formula I includes all subformulae described herein. 

[0023] A dash ("-") that is not between two letters or symbols is used to indicate a 

point of attachment for a substituent For example, -CONH 2 is attached through the carbon 
atom. 

[0024] By "optional" or "optionally" is meant that the subsequently described event 

or circumstance may or may not occur, and that the description includes instances where said 
event or circumstance occurs and instances in which it does not. For example, "optionally 
substituted alkyl" encompasses both "aUcyl" and "substituted alkyl" as defined below. It will 
be understood by those skilled in the art, with respect to any group containing one or more 
substituents, that such groups are not intended to introduce any substitution or substitution 
patterns that are sterically impractical, synthetically non-feasible and/or inherently unstable. 
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[0025] "Alkyl" encompasses straight chain, branched chain, and cyclic alkyl groups 

having the indicated number of carbon atoms. For example Ci-C6alkyl encompasses both 
straight and branched chain alkyl of from 1 to about 6 carbon atoms. Examples of alkyl 
groups include methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, pentyl, 2- 
pentyl, isopentyl, neopentyl, hexyl, 2-hexyI, 3-hexyl 5 3-methylpentyl, and the like. 
Cycloalkyl, as noted above, is a subset of alkyL "Cycloalkyl" indicates a saturated 
hydrocarbon ring group, having the specified number of carbon atoms, usually from 3 to 
about 7 ring carbon atoms. Examples of cycloalkyl groups include cyclopropyl, cyclobutyl, 
cyclopentyl, or cyclohexyi as well as bridged or caged saturated ring groups such as 
norbomanc. Alkylene is another subset of alkyl, referring to the same residues as alkyl, but 
having two points of attachment. When an alkyl residue having a specific number of carbons 
is named, all geometric isomers having that number of carbons are intended to be 
encompassed; thus, for dxample, "butyl" is meant to include n-butyl, sec-butyl, isobutyl and t- 
butyl; "propyl" includes n-propyl and isopropyl 

[0026] By "substituted alkyl" is meant an alkyl group having one or more, such as 

one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, halo, 
O-Qalkyl, C r C 6 alkoxy, (Ci-Qalkuxy)C r Qalkoxy, mono- and di(C r C 6 alM)*nim>. 
amino(C r C e alkyl), C r C 3 haloalkyl, C r C 3 baloalkoxy, C 2 -Q alkenyl, C2-Q alkynyl, C r C 6 
alkylthio, oxo, and -(C=0)Rw wherein R i4 is chosen from Ci-C 6 alkyl, such as C 3 ~ 
C 6 cycloalkyl, C r C 3 haloalkyl, phenyl, C 7 cycloalkyl, heterocycloalkyl, a™* heteruaryl, 1 Each 
of such substituents may be further optionally substituted with one or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH2, C r C 4 alkyl, C r C 4 aIkenyl, C 2 -Qalkynyl, Ci-Qalkoxy, C 2 -C 4 alkanoyl, d- 
C 4 alkylthio, C r C 2 haloalkyl, d-C^aloalkoxy, Ci-C 4 alkoxycarbonyl, mono- and di-Ci- 
C 4 alkylamino, mono- and di-CrC 4 alkylcarboxaioide, and phenyl. 

[0027] By "alkenyF is meant a straight or branched hydrocarbon chain having the 

indicated number of carbon atoms and comprising one or more unsaturated carbon-carbon 
double bonds, which may occur in any stable point along the chain. Examples of such groups 
include ethenyl and propenyl. 

[0028] By "substituted alkenyl" is meant an alkenyl group having one or more, such 

as one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, 
halo, Ci-C 6 alkyl 3 C r C 6 alkoxy, (C 1 -C 6 alkoxy)C I -C 6 alkoxy, mono- and di(C r C 6 aUcyl)amino, 
amino(Ci-C 6 alkyl), Q-Cshaloalkyl, Ci-C 3 haloalkoxy, C 2 -C 6 alkenyl, C 2 -Q alkynyl, C r C 6 
alkylthio, oxo, and -(00)Ri 4 wherein Ri 4 is chosen from C r C 6 alkyl, such as C 3 - 



8 



WO 2005/019220 



PCT/TJS2004/025884 



Cecycloalkyl, Ci-C^haloalkyl, phenyl, C-Tcycloalkyi, heterocycloalkyl, and heteroaryl. Each 
of such substituents may be further optionally substituted with one or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH 2 , C^alkyl, C 2 -C 4 alkenyl, C 2 -C 4 alkynyl, Q-C 4 alkoxy, C 2 -Qa1kanoyl, Q- 
G^alkylthio, C^haloalkyl, C r C 2 haloalkoxy, C^alkoxycarbonyl, mono- and di-Cr 
C4alkylamino, mono- and di-C r C4alkylcarboxaniide, and phenyl. 

[0029] "Alkynyl" encompasses straight and branched hydrocarbon chain having the 

indicated number of carbon atoms and comprising one or more triple carbon-carbon bonds 
that may occur in any stable point along the chain, such as ethynyl and propynyL 
[0030] By "substituted alkynyl" is meant an alkynyl group having one or more, such 

as one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, 
halo, d-C 6 alkyl, C r C 6 alkoxy, (Q-Cealkoxy^-Qalkoxy, mono- and di(C r C6 alkyl)amino, 
aimno(Ci-C 6 alkyl), Ci-Oihaloalkyl, Ci-C 3 haloalkoxy, C 2 -Q alkenyl, C 2 -C 6 alkynyl, Ci-C 6 
alkylthio, oxo, and -(C=0)Ri4 wherein R t4 is chosen from Ci-Cc alkyl, such as C 3 - 
C 6 cycloalkyl, Cj-C 3 haloalkyl, phenyl, C 7 cycloalkyI, heterocycloalkyl, and heteroaryl. Each 
of such substituents may be further optionally substituted with onr or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH2, Ci-C 4 alky), C 2 -C 4 alkenyl t C2-C 4 alkynyl, Ct-C 4 alkoxy, C 2 -C 4 alkanoyl, C r 
C4alkylthio, C r C 2 haloalkyI, C r C 2 haloalkoxy, C r C 4 alkoxycarbonyl, mono- and di-C r 
Qalkylaiiiino, mono- and di-Ci<^alkylcarboxanude, and phenyl. 

[0031] By "alkoxy" is meant an alkyl group of the indicated number of carbon atoms 

attached through an oxygen bridge such as, for example, methoxy, ethoxy, propoxy, 
isopropoxy, n-butoxy, sec-butoxy, tert-butoxy, pentoxy, 2-pentyl, isopentoxy, neopentoxy, 
hexoxy, 2-hexoxy, 3-hexoxy, 3-methylpentoxy, and the like. In certain embodiments, alkoxy 
groups herein arc Ci-C 4 alkoxy groups. 

10032] By "substituted alkoxy" is meant an alkoxy group having one or more, such as 

one, two or three, substituents independently chosen from hydroxy, nitro, cyano, amino, halo, 
Ci-C 6 alkyl, Q-C 6 alkoxy, (Ci-C 6 alkoxy)CrQalkoxy, mono- and di(d-C 6 alkyl)amino, 
aminoCCi-Qalkyl), C r C 3 haloalkyl, Q-Cahaloalkoxy, C 2 -C 6 alkenyl, C r Q alkynyl, C r C 6 
alkylthio, oxo, and -(C=0)R 14 wherein R14 is chosen from C^Q alkyL such as C 3 - 
C6cycloalkyl, Ci-CahaloalkyI, phenyl, C 7 cycloalkyl, heterocycloalkyl, and heteroaryl. Each 
of such substituents may be further optionally substituted with one or more, such as one, two 
or three, substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, - 
CONH2, Ci-C 4 alkyl, C2-C 4 alkenyl, C 2 -C 4 alkynyL C^alkoxy, Cz-C^lkanoyl, C r 



9 



WO 2005/019220 PCT/US2004/025884 

CUalkylthio, Q-Cahaloalkyl, Q-Csbaloalkoxy, Ci-Qalkoxycarbonyl, mono- and di-Ci- 
Qalkylamino. mono- and di-Ci-C 4 alkylcarboxainide, and phenyl, 

[0033] "Mono- and di-al kylcarboxamd.de" encompass a group of the formula - 

(C=0)NRflRb where R a and R b are independently chosen from hydrogen and alkyl groups of 
the indicated number of carbon atoms, provided that R a and Rb are not both hydrogen. 
[0034] By "alkylthio" is meant an alkyl group of the indicated number of carbon 

atoms attached through a sulfur bridge. 

[0035] "Alkanoyl" indicates an alkyl group as defined above, attached through a keto 

(-(C=0)-) bridge. The carbon atoms can be in a straight, branched or cyclic configuration, 
whether saturated or unsaturated, aromatic or non-aromatic, and can include combinations 
thereof. Alkanoyl groups have the indicated number of carbon atoms, with the carbon of the 
keto group being included in the numbered carbon atoms. For example a C2alkanoyl group is 
an acetyl group having the formula CH 3 (C=0)-. 

[0036] By "alkoxycarbonyl" is meant an ester group of the formula (a1koxy)(C=0)- 

attached through the carbonyl carbon wherein the alkoxy group has the indicated number of 
carbon atoms. Thus a Ci-C6alkoxycaibony group is an alkoxy group having from 1 to about 
6 carbon atoms attached through its oxygen to a carbonyl linker. 

L0037] By "amido" is meant -NH(C=0)R, wherein the R group is chosen from 

hydrogen and C r C 7 alkyl. "Amido" also includes -<C=0)NRR, wherein each R is chosen 
from hydrogen and C r C 7 alkyL Except when R is hydrogen, each R may be unsubstituted or 
substituted with one or more, such as one, two or three, substitucnts independently chosen 
from halo, CrQalkyl, Ci-Qshaloalkyl, C r Qhaloalkoxy, Q-Qalkoxy, mono- and di(C r 
C6alkyl)amino. 

[0038] By "amino" is meant the group -NH 2 . 

[0039] "Mono- and di-(alkyl)amino" encompasses secondary and tertiary alkyl amino 

groups, wherein the alkyl groups are as defined above and have the indicated number of 
carbon atoms. The point of attachment of the alkylamino group is on the nitrogen. Examples 
of mono- and di-alkylamino groups include ediylamino, dimethylamino, and methyl-propyl- 
amino. 

[0040] "Mono- and di-(alkyl)aminoalkyl" encompasses mono- and di-(alkyl)amino as 

defined above linked to an alkyl group. 

[0041] By "amino(alkyl)" is meant an amino group linked to an alkyl group having 

the indicated number of carbons. Similarly "hydroxyalkyl" is a hydroxy group linked to an 
alkyl group. 
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[0042] "Aryl" encompasses 5- and 6-membered carbocyclic aromatic rings; tricyclic 

9- and 10-membered aromatic ring systems; and tricyclic 12- to 14-membered aromatic ring 
systems. The aromatic 6- to 14-membered carbocyclic rings include, e.g., benzene, 
naphthalene, indane, tetralin, and fluorene. 

[0043] "Substituted aryl", "substituted phenyl", which of coarse is a subgenus of 

"substituted aryl " and "substituted heteroaryr encompass aryl, such as phenyl, and 
hcteroaryl groups, respectively, having one or more, such as one or two, substituents chosen 
from: hydroxy, -CHO, -COOH, -CONH 2 , -CONHOH, d-d alkenyl, Cj-Qalkynyl, d- 
Qhydroxyalkyl, Ci-C6hydroxyalkoxy, (mono- and di-d-dalkylanuno)d-Qalkoxy, mono- 
and di(Ci-Cs alkyl)amino(d-C6alkyl), (Ci-C 6 alkoxy)(Ci<!6alkylairiino)Co-C(jalkyl, (d- 
Cfialkoxy){C r C 6 alkoxy)Ci-C 6 alkoxy, heterocycloalkyl, aryl, heteroaryl, -d- 
CgalkyXC^OOEls, -Q,-Qalkyl(C=0)NRsR9, -d-QalkylNRg^ms, -Or 
C6a)kyINR8(C=0)R9, -Co-C 6 alkyl(S02)R 8l C 0 -C 6 aIkylNR 8 (C=0)NR 9 Rio, hydroxy, nitro, 
cyano, amino, sulfonamido, halo, Ci-C 6 alkyl, such as C 3 -C 6 cycloalkyl, C 7 cycloalkyl, C r 
dalkoxy, (C r C 6 alkoxy)Co-Qalky], (Ci-C6alkoxy)Ci-C 6 alkoxy, ammoCi-QalkyL mono- 
and di(Ci-C6 alkyl)amino, d-dhaloalkyl, Ci-Qhaloalkoxy, C 2 -C 6 alkenyl, C 2 -C6alkynyl, C r 
dalkylthio, oxo, Ci-Qalkylester, phenoxy, -(C=0)Ri 3 , and-L-G, 

where L is chosen from d-dalkyi, Co-Qalkoxy, -(C=0)-, and -(C r C 2 alkyl)(C=0)-; 

G is chosen from heterocycloalkyl, CTcycloalkyl, aryl, heteroaryl, hydroxy, nitro, 
cyano, afnino, sulfonamido, halo, O-Q alkyl, such as C 3 -dcycloalkyl, (Ci-C 6 alkoxyX^- 
C 6 alkyl, (d^salkoxy)d-Qalkoxy, arninod-dalkyl, mono- anddi(d-C 6 alkyl)amino, Ci- 
C 6 haloaIkyl, Ci-Qhaloalkoxy, QrQalkenyl, C 2 -Qalkynyl, Ci-dalkylthio, oxo, C r 
Qalkylesteri and -(C=0)Ri3, provided that L-G is not -O-phenyl; 

Rs, R,, and Rio are independently chosen from hydrogen, hydroxy, Ci-Qalkyl, such 
as C 3 -Cc cycloalkyl, Ci-Qalkoxy, C 7 -Ciocycloalkyl, and heterocycloalkyl and wherein each 
of the various alkyl, alkenyl, alkynyl, alkoxyl, cycloalkyl, heterocycloalkyl, aryl, and 
heteroaryl groups is optionally substituted with one or more, such as one or two, substituents 
chosen from halo, hydroxy, amino, oxo, -COOH, -CONH 2 , d-dalkyl, d-Qalkenyl, C 2 - 
C 4 alkynyl, Ci-CUalkoxy, C 2 -dalkanoyl, d-dalkylthio, Ci-dhaloalkyl d-C 2 haloalkoxy, 
Ci-dalkoxycarbonyl, mono- and di-Ci-dalkylamino, mono- and di-d-dalkylcarboxamide, 
and phenyl; and 

R 13 is chosen from d-C 6 alkyl, such as C 3 -dcycloaIkyl, dcyoloalkyl, C 2 -C 6 
alkanoyl, Ci-Qalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl. Each of such 
substituents may be further optionally substituted with one or more, such as one, two or three, 
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substituents independently chosen from halo, hydroxy, amino, oxo, -COOH, -CONH2, 
C 4 alkyL C 2 -C4alkenyl, C 2 -C 4 alkynyl, Q-^alkoxy, C2-C 4 alkanoyl, Ci-Cialkylthio, C r 
C 2 haloalkyl, Q-Cihaloalkoxy, Q-C 4 alkoxycarbonyl, mono- and di-C r C4alkylamino, mono- 
and di-Ci-Cialkylcarboxamide, and phenyl, 

[0044] The term "halo" includes fiuoro, chloro, bromo, and iodo, and the term 

"halogen" includes fluorine, chlorine, bromine, and iodine. 

[0045] "Haloalkyl" indicates alkyl as defined above having the specified number of 

carbon' atoms, substituted with 1 or more halogen atoms, generally up to the maximum 
allowable number of halogen atoms. Examples of haloalkyl include, but are not limited to, 
trifluoromethyl, difluoromethyl, 2-fluoroethyl, and penta-fluoroethyL 
[0046] "Heteroaryi" encompasses stable 5- to 7-membered monocyclic and 7- to 10- 

membered bicyclic heterocyclic rings which contain at least 1 aromatic ring that contains 
from 1 to 4, or in certain embodiments, from 1 to 3, heteroatoms chosen from N, O, and S, 
with the remaining ring atoms being carbon. When the total number of S and O atoms in the 
heteroaryi group exceeds 1, those heteroatoms are not adjacent to one another. In certain 
embodiments, the total number of S and O atoms in the heteroaryi group is not more than 2. 
In certain embodiments, the total number of S and O atoms in the aromatic heterocycle is not 
more than 1. Examples of heteroaryi groups include, but are not limited to, systems (as 
numbered from the linkage position assigned priority 1), such as 2-pyridyl, 3-pyridyl, 4- 
pyridyl, 2,3-pyrazinyl, 3,4-pyrazinyl, 2,4-pyrimidinyi, 3,5-pyrimidinyl, 2,3-pyrazolinyi, 2,4- 
imidazolinyl, isoxazoiinyl, oxazolinyl, thiazolinyl, thiadiazolinyl, tetrazolyl, thienyl, 
benzothiophenyl, furanyl, benzofuranyl, benzoimidazolinyl, indolinyl, pyridizinyl, triazolyl, 
quinolinyl, pyrazolyl, and 5,6,7,8-tetrahydroisoquinolinc. In the term "heteroarylalkyl " 
heteroaryi and alkyl are as defined herein, and the point of attachment is on the alkyl group. 
This term encompasses, but is not limited to, pyridylmethyl, thiophenylmcthyl, and 
(pyrrolyl)l-ethyh 

[0047] By "sulfonamido" is meant -S(0) 2 N- in either S-linkcd (-S(0) 2 NRR) or N- 

linked orientation -NS(0) 2 RR orientation, wherein each R may be independently chosen 
from hydrogen and CrC 7 alkyl wherein alkyl is as defined above, such as 3- to 7-membered 
cycloalkyl, and hcterocycloalkyl rings. When R is not hydrogen, each R may be 
unsubstituted or substituted with one or more, such as one, two or three, substituents 
independently chosen from, e.g., halo, C r C 6 alkyl, Ci-C 6 haloalkyl, Ci-Cs haloalkoxy, d- 
C6alkoxy, and mono- and di(C r C6alkyl)amino. 

[0048] The tenn "substituted", as used herein, means that any one or more hydrogens 
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on the designated atom or group is replaced with a selection from the indicated group, 
provided that the designated atom's normal valence is not exceeded. When a suhstituent is 
oxo (i.e., =0) then 2 hydrogens on the atom arc replaced. When aromatic moieties are 
substituted by an oxo group, the aromatic ring is replaced by the corresponding partially 
unsaturated ring. Combinations of substituents and/or variables arc permissible only if such 
combinations result in stable compounds or useful synthetic intermediates. A stable 
compound or stable structure is meant to imply a compound that is sufficiently robust to 
survive isolation from a reaction mixture, and subsequent formulation into an effective 
therapeutic agent. Unless otherwise specified, substituents are named into the core structure. 
For example, it is to be understood that when (cycloalkyl)alkyl is listed as a possible 
substituent, the point of attachment of this substituent to the core structure is in the alkyl 
portion. 

[0049] If the compounds of Formula I have asymmetric centers, then Formula I 

includes all of the optical isomers and mixtures thereof. In addition, compounds with carbon- 
carbon double bonds may occur in Z- and E- forms, with all isomeric forms of the 
compounds being included. Those compounds can be, for example, racemates or optically 
active forms. In those situations, the single enantiomers, i.e., optically active forms, can be 
obtained by asymmetric synthesis or by resolution of the racemates. Resolution of the 
racemates can be accomplished, for example, by conventional methods such as crystallization 
in the presence of a resolving agent, or chromatography, using, for example a chiral high- 
pressure liquid chromatography (HPLC) column. Where a compound of Formula I exists in 
various tautomeric forms, the invention is not limited to any one of the specific tautomers, 
and includes all tautomeric forms of the compound. 

[0050] Representative compounds of the present invention, which are encompassed 

by Formula I, include, but are not limited to all pharmaceutically acceptable forms. 
Pharmaceutically acceptable forms of ihe compounds recited herein include pharmaceutically 
acceptable salts, hydrates, solvates, crystal forms, polymorphs, chelates, non-covalent 
complexes, esters, clathrates, prodrugs, and mixtures of such compounds. In certain 
embodiments, the compounds described herein arc in the form of pharmaceutically 
acceptable salts. Hence, the terms "compound" and "compounds" also encompass 
pharmaceutically acceptable salts, hydrates, solvates, crystal forms, polymorphs, chelates, 
non-covalent complexes, esters, clalhrates, prodrugs, and mixtures of such compounds. 
[0051] "Pharmaceutically acceptable salts" include, but are not limited to salts with 
inorganic acids, such as hydrochlorate, phosphate, diphosphate, hydrobromate, sulfate, 
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sulfinate, nitrate, and like salts; as well as salts with an organic acid, such as malate, maleatc, 
fumarate, tartrate, succinate, citrate, acetate, lactate, methanesullbnate, p-toluenesulfonate, 2- 
hydroxyelhylsulfonate, benzoatc, salicylate, stearate, and alkanoate such as acetate, HOOC- 
(CH 2 ) n -COOH where n is 04, and like salts. Similarly, pharmaceutically acceptable cations 
include, but are not limited to sodium, potassium, calcium, aluminum, lithium, and 
ammonium. 

[0052] In addition, if the compound of Formula I is obtained as an acid addition salt, 

the free base compound can be obtained by basifying a solution of the acid salt. Conversely, 
if the compound is a free base, an addition salt, particularly a pharmaceutically acceptable 
addition salt, may be produced by dissolving the free base in a suitable organic solvent and 
treating the solution with an acid, in accordance with conventional procedures for preparing 
acid addition salts from base compounds. Those skilled in the art will recognize various 
synthetic methodologies that may be used to prepare non-toxic pharmaceutically acceptable 
addition salts encompassed by Formula I. 

F0053] As noted above, prodrugs also fall within the scope of compounds of Formula 

I, for example acylated prodrugs of the compounds of Formula I. The term "prodrugs" 
includes any compounds that become compounds of Formula I when administered to a 
patient, e.g., upon metabolic processing of the prodrug. Examples of prodrugs include, but 
are not limited to, acetate, formate, and benzoatc and like derivatives of functional groups 
(such as alcohol or amine groups) in the compounds of Formula I. 

[0054] The term "active agent" is used to indicate a compound, including any 

pharmaceutically form thereof, or natural product, which has biological activity. In certain 
embodiments, an "active agent" is a compound having pharmaceutical utility, For example 
an active agent may be an anti-cancer therapeutic. 

[0055] By "angiogenic kinase" is meant a kinase involved in angiogenesis and 

includes but is not limited to EphB 4 , VEGF-R2, and Tie-2. 

[0056] By "oncogenic kinase" is meant a kinase having a direct role in a cell 

signaling pathway that leads to cellular transformation. When overexpressed or aberrantly 
expressed, such kinases may have oncogenic activity. Oncogenic kinases include but are not 
limited to c-Kit and PDGF-Ra. 

[0057] "Treatment or treating means any treatment of a disease in a patient, 

including: 

a) preventing the disease, that is, causing the clinical symptoms of the disease not 
to develop; 
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b) inhibiting the disease; 

c) slowing or arresting the development of clinical symptoms; and/or 

d) relieving the disease, that is, causing the regression of clinical symptoms. 
[0058] "Diseases or disorders responsive to kinase modulation" refer to pathologic 

conditions that depend, at least in part, on the activity of one or more protein kinases, for 
example, angiogenic kinases and/or oncogenic kinases. Kinases either directly or indirectly 
participate in the signal transduction pathways of a variety of cellular activities including cell 
proliferation, differentiation, and invasion. Diseases responsive to kinase modulation include 
but are not limited to tumor growth, angiogenesis supporting solid tumor growth, and 
diseases characterized by excessive local vascularization such as diabetic retinopathy, 
macular degeneration, and inflammation. 

[0059] "Change in angiogenesis" refers to a change in the vascular network or quality 

of vasculature. Change in angiogenesis may be measured by many parameters and, for 
instance, may be assessed by delayed appearance of neovascular structures, slowed 
development of neovascular structures, decreased occurrence of neovascular structures, 
changes in vascular permeability, changes in blood flow, slowed or decreased severity of 
angiogenesis-dependent disease effects, arrested angiogenic growth, or regression of previous 
angiogenic growth. 

[0060] "Diseases or disorders responsive to Hsp90 complex modulation" refer to 

pathologic conditions that depend, in part, on the activity of Hsp90 complex. The Hsp90 
complex or its substrate proteins have been implicated in a number of cancerous conditions. 
Diseases responsive to Hsp90 complex modulation include but are not limited to heart 
disease, stroke, and neurodegenerative diseases including multiple sclerosis, Alzheimer's 
dementia, short term memory loss, and ischemic optic neuropathy. 

[0061] "Patient" refers to an animal, such as a mammal, for example a human, that 

has been or will be the object of treatment, observation or experiment The methods of the 
invention can be useful in both human therapy and veterinary applications. In some 
embodiments, the patient is a mammal, and in some embodiments the patient is human. 
[0062] The term "therapeutically effective amount" of a compound of this invention 

means an amount effective, when administered to a human or non- human patient, to provide 
a therapeutic benefit such as an amelioration of symptoms, e.g., an amount effective to at 
least decrease the symptoms of a disease or disorder responsive to kinase modulation, 
including those diseases and disorders response to modulation of ephrin receptors, such as 
ephrin B receptors, and including EphB4, and, in certain embodiments, an amount sufficient 
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to reduce cancer symptoms, decrease the number of detectable cancerous cells in an 
organism, detectably slow or stop the growth of a cancerous tumor, or, in certain 
embodiments, to shrink a cancerous tumor. In certain circumstances a patient suffering from 
cancer niay not present symptoms of being affected. Thus a therapeutically effective amount 
of a compound is also an amount sufficient to prevent a significant increase or significantly 
reduce the detectable level of cancerous cells or cancer markers in the patient's blood, serum, 
or tissues. A significant increase or reduction in the detectable level of cancerous cells or 
cancer markers is any detectable change that is statistically significant in a standard 
parametric test of statistical significance such as Student's T-test, where p < 0.05. 
[0063] Within certain embodiments, the invention provides compounds, including, of 

course, pharmaceutical! y acceptable salts, of Formula I, as well as compositions comprising 
such compounds; methods of using such compounds; and uses of such compounds for the 
manufacture of medicaments, 




Formula I 



wherein: 

nis 0,1, 2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHCX -COOH, C r C 6 alkyl, such as C 3 -C 6 cycloaIkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, 
d-Q alkoxy, C 7 cycloalkyl, mono- and di(CrC 6 alkyl)amino, mono- and di(CrQ 
alkyl)amino(C r C 6 alkyl), C r C 6 haloalkyl, C r C 6 haloaJkoxy, (Ci-C 6 alkoxy)Ci- 
C 6 aJkoxy, amino(C r Qalkyl), Ci-C 6 alkyithio ? oxo, heteroaryl* and -(C=0)Ri 3 
wherein R u is chosen from Ci-C 6 alkyl, such as C 3 -C 6 cycIoalkyl, C 7 cycloalkyl, CVQ 
alkanoyl, Ci-C 6 alkoxycarbony], heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted Ct-C 6 alkyl, such as optionally substituted 
C 3 -C<5cycloalkyl, optionally substituted C 7 cycloalkyl, optionally substituted 
(heterocycloalkyl)C 0 -C 4 alkj'l, and optionally substituted (heteroaryl)C 0 ^a]kyl; 
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Aisl,2,3,or4; 

Zi is -CR4R5- wherein each R 4 and R 5 is independency chosen from hydrogen, CrQ alkyl, 
and halo; 

Z2 is a divalent linking group chosen from para-phenylene, meta-phcnylene, ortho-phenylene, 
and naphthylene, said divalent Unking group being substituted with one group R 2 <K 
where 



wherein R* and R 7 arc independently chosen from hydrogen; C]-C 6 *lkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisO ? Sor-CH 2 -;and 

R 2 is chosen from optionally substituted Ci-C 7 alkyl, such as optionally substituted C 3 - 
C 7 cycloalkyl, optionally substituted (C 3 -C 7 cycloalkyl)CrC7 alkyl, optionally 
substituted heterocycioalkyl, optionally substituted (heleTOcycloalkyl)C r C 2 alkyl, 
optionally substituted (Ci-C 6 alkoxy)C 0 -C6alkyl, optionally substituted (C r 
C G alkoxy)CrC 6 alkoxy, optionally substituted phenyl, and optionally substituted 
heteroaryL 

[0064] Within certain embodiments, the invention provides compounds, including, of 

course, pharmaceutical acceptable salts, of Formula I, as well as compositions comprising 
such compounds; methods of using such compounds; and uses of such compounds for the 
manufacture of medicaments, 



Qis 





N 



Formula I 
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wherein: 

nis 0,1,2, or 3; 

R t is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, CrC 6 alkyl, such as C 3 -C 6 cycloaIkyl, C 2 -C 6 alkenyi, C 2 -Qi alkynyl, 
Ci-Q alkoxy, C 7 eycloalkyl, mono- and di(d-C6 alkyl)amino, mono- and di(CrQ 
aJk54)amino(C r C 6 aUcy]), Q-QhaloalkyL CpQhaloalkoxy, (C r C6alkoxy)C r 
C 6 aIkoxy, anrino(Ci-C 6 alkyi), <VC 6 alky]thio, oxo, heteroaryl, and -(C~0)Ri 3 
wherein R i3 is chosen from Ci-C d alkyl, such as C 3 -C 6 cycloalkyl 9 C 7 cycloalkyl, C 2 -C 6 
alkanoyl, CrQalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted C r C 6 alkyl, such as optionally substituted 
C 3 -C 6 cycloaIkyl > optionally substituted C 7 cycIoalkyl, optionally substituted 
(heterocycloalkyl)C 0 -C 4 alkyl, and optionally substituted (heteroaiyl)Co-C 4 alkyi; 

A is 3 or 4; 

Zi is -CR4R5- wherein R4 and R 5 are independently chosen from hydrogen, Ci-C 6 alkyl, and 
halo; 

Z2 is a divalent linking group chosen from para-phenylene, meta-phcnylene, ortho-phenylene, 
and naphlhylene, said divalent linking group being substituted with one group R 2 -Q-, 
where 

Qis 

? , 

— N— C— N — 
R 6 *7 

wherein R« and R 7 are each independently chosen from hydrogen; CrC* alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen; Q-Q alkyl, such as Ca-Qcycloalkyl, C 7 cycloalkyl, amino^i-Q 
alkyl), Ci-Qhaloalkyl, Cs-Qalkenyl, or CrQ alkynyl, optionally substituted phenyl, 
and optionally substituted heteroaryl; and 

R 2 is chosen from optionally substituted CrC 7 alkyl, such as optionally substituted C 3 - 
C 7 cycloalkyl, optionally substituted (C 3 -C 7 cycloalkyl)Ci-C 7 alkyl, optionally 
substituted heterocycloalkyl, optionally substituted (heterocycloalkyl)Ci-C 2 alkyl, 
optionally substituted (d-Cealkoxy^o-Qalkyl, optionally substituted (Cr 
C6alkoxy)Ci-C6alkoxy, substituted phenyl, and substituted heteroaryl. 
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[00651 Within certain embodiments, the invention provides compounds, including, of 

course, pharmaceutically acceptable salts, of Formula I, as well as compositions comprising 
such compounds; methods of using such compounds; and uses of such compounds for the 
manufacture of medicaments, 




Formula I 

wherein: 
nisO, 1,2, or 3; 

R L is independendy chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, Ci-Qalkyl, such as Cs-Qcycloalkyl, Ct-C 6 alkenyl, C 2 -C 6 alkynyl, 
Ci-Q alkoxy, C 7 cycloalkyl f mono- and di(Ci-C 6 a1kyl)amino, mono- and di(C L -G6 
alkyl)amino(Ci-Qialkyl), Ci-Cehaloalkyl, Ci-C 6 haloalkoxy, (Ci-C 6 alkoxy)Ci- 
Cealkoxy, aminoCCt-Qalkyl), Ci-Qalkylthio, oxo, heteroaryl, and -(00)Ri 3 
wherein Ri 3 is chosen from Ci-Q alkyl, such as C 3 -Q>cycloalkyl, CTcycloalkyl, C 2 Q 
alkanoyl, Ci-Cealkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted C,-C 6 alkyl, such as optionally substituted 
C 3 -C 6 cycloalkyl, optionally substituted CTcycloalkyl, optionally substituted 
(heterocycloalkyl)Co-C 4 alkyI, and optionally substituted (heteroaryl)C 0 -Qalkyl; 

A is 3 or 4; 

Zi is -CR4R5- wherein R4 and R 3 are independendy chosen from hydrogen, C,-C 6 alkyl, and 
halo; 

Z 2 is a divalent linking group chosen from para-phenylene, meta-phenylenc, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R r Q-, 
where 

Qis 
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O 
II 

— N— C— N — 
R 6 *7 

wherein Ro and R 7 are each independently chosen from hydrogen; Q-Ce alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen. C r C 6 alkyl, such as C 3 -C 6 cycloalkyl, C 7 cycIoalkyl, amino(C r C<5 
alkyl), CrC 3 haloalkyl, Q-Qalkenyl, or C 2 -C6 alkynyl, optionally substituted phenyl, 
and optionally substituted heteroaryl; and 

R 2 is selected from substituted Q-Qalkyl, such as substituted C3-C 7 cycloalkyl, substituted 
(C 3 -C 7 cycloalkyl)CrC 7 alkyl, substituted heterocycloalkyl, {heterocycloalkyl)C r C 2 
alkyl, substituted (C r C6alkoxy)C 0 -C 6 alkyl, substituted (CrCealkoxyiCi-Qalkoxy, 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with one or 
more substituents chosen from hydroxy, -CHO, -COOH, ^CONH 2 , and -CONHOH, 
optionally substituted C 2 -C 6 alkenyl, optionally substituted C 2 -C 6 alkynyl, optionally 
substituted CrC 6 hydroxyalkyl, optionally substituted Ci-Qhydroxyalkoxy, (mono- 
and di-C r Qallcylamino)CrQalkoxy, optionally substituted mono- and di(Ci-C 6 
alkyl)ammo(CrC 6 alkyl), optionally substituted (C r C 6 alkoxy)(Ci-C6alkylamino)Co- 
G$alkyl, optionally substituted (Ci-C6alkoxy)(C r Qalkoxy)Ci-C6alkoxy, optionally 
substituted heterocycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted -Ci-C 6 alkyl(C-0)OR8 ? optionally substituted -Or 
C 6 alkyl(C=0)NR«R9 t optionally substituted -Ci-QallcylNR8(S0 2 )R9 3 optionally 
substituted -C 0 "QalkylNR 8 (C=O)R9, optionally substituted -Co^alkyKSO^Rg, 
optionally substituted -C 0 -C6aTkylNR 8 (C=:0)NR9Rio where R$, R9, and Ri 0 are 
independently chosen from hydrogen, hydroxy, Ci-Cealkyl, Ci^alkoxy, C 3 - 
C 7 cycloalkyl, and heterocycloalkyl, and -L-G, where L is chosen from optionally 
substituted C r C 2 alkyl, optionally substituted Co-C 2 alkoxy, -(C=0)- s and optionally 
substituted -(Ci-C 2 alkyl)(C=0)-, and G is chosen from optionally substituted 
heterocycloalkyl, optionally substituted C 3 -C 7 cycloalkyL optionally substituted aryl, 
and optionally substituted heteroaryl, except that -I^G is not -O-phenyl: and 

wherein said substituted phenyl and substituted heteroaryl are each further optionally 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
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sulfonamido, halo, Q-Cealkyl, such as C 3 -C7cycloalk>*l, (Q-Q alkoxyJCo-Qsalkyl, 
(Ci-C 6 alkoxy)Ci-Qalkoxy, C 7 cycloalkyl, aminoCi-C^alkyl, mono- and di(C r C6 
alkyl)ainino, Ci-C 6 haloalkyl, C-Cshaloalkoxy, C 2 -C6aikenyl, Cs-Qalkynyl, d- 
C^lkylthio, oxo, d-Qalkylester, phenoxy, and -(C=0)Ri 3 , wherein Rj 3 is Q-Ce 
alkyl, such as Q-Qcycloalkyl, dcycloalkyl, C 2 -C 6 alkanoyl, C-QaUcoxycaibonyl, 
heterocycloalkyl, andheteroaryl. 
[0066] Within certain embodiments, the invention provides uses of compounds, 
including of course, pharmaceutically acceptable salts, of Formula 1 for the manufacture of 
medicaments and methods of using compounds of Formula L 



n is 0, 1,2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, - 
CHO, -COOH, Ci-C 6 alkyl, such as d-Cecycloalkyl, d-Ce alkenyl, d-Cfialkynyl, 
d-d alkoxy, C 7 cycloalkyl, mono- and di(Ci-C6 alkyl)amino, mono- and di(d-Q 
alkj'l)amino(Ci-C 6 alkyl), d-Qhaloalkyl, d-dhaloalkoxy, (C I -C 6 alkoxy)Ci- 
dalkoxy, amino(Ci-C 6 alkyl), Ci-C 6 alkylthio s oxo, heteroaryl, and -(C=0)R )3 
wherein Ri 3 is chosen from d-d alkyl, such as C 3 -C 6 cycloalkyl, C 7 cycloalkyl, C T C 6 
alkanoyl, Ci-Ceallcoxycarbonyl, heterocycloalkyl, phenyl, andheteroaryl; 

R 3 is chosen from hydrogen, optionally substituted dd alkyl, such as optionally substituted 
d-dcycloalkyl, optionally substituted CTcycloalkyl, optionally substituted 
(heterocycloalkyl)Co-C 4 alkyI, and optionally substituted (heteroaryl)Co-C 4 alkyl; 

Ais 1,2, 3 or 4; 

Zi is -CR4R5- wherein R* and R 5 are independently chosen from hydrogen, d-d alkyl, and 
halo; 



x ^(Zi)a 





wherein: 
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Tji is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and napbthylene, said divalent linking group being substituted with one group RrCK 



wherein and R 7 are each independently chosen from hydrogen; CrC 6 alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen, C r Q alkyU such as C 3 -C6cycIoalkyl, C 7 cycloalkyl, amino(C r Q 
alkyl), Ci-C3haloalkyl t C 2 -C 6 alkenyl, C 2 -C<s alkynyi, optionally substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is chosen from optionally substituted Ci^alkyl, such as optionally substituted C 3 - 
C 7 cycIoalkyl, optionally substituted (C 3 -C 7 cycloalkyl)CrC7 alkyl, optionally 
substituted heterocycloalkyi, optionally substituted (heterocycloalkyl)Ci-C 2 alkyl, 
optionally substituted (Ci-Cdalkoxy)Co-C 6 allcyl, optionally substituted (C r 
C 6 alkoxy)Ci~QaIkoxy, optionally substituted phenyl, and optionally substituted 
heteroaryl. 

[0067] Within certain embodiments, the invention provides uses of compounds, 

including of course, pharmaceutical^ acceptable salts, of Formula I for the manufacture of 
medicaments and methods of using compounds of Formula t 



where 



Qis 



Re °7 




N 




wherein: 



nisO, l,2,or3; 
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Rj is independently chosen from hydroxy, nilro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, Ci-C 6 alkyl, such as C 3 -C<5cycloalkyl, C 2 -C 6 alkenyl, C2-Q alkynyl, 
Cj-Q alkoxy, CTcycloalkyl, mono- and di(Ci-C6 alkyl)amino, mono- and di(Ci-Q 
alkyl)amino(Ci-C6alkyl), Q-Qhaloalkyl, Ci-Cghaloalkoxy, (C r C 6 alkoxy)Ci- 
Qalkoxy, amincKCi-Csalkyl), C-Qalkylthio, oxo, heteroaryl, and-(C=0)R, 3 
wherein R j3 is chosen from C,-Q, alkyl, such as C 3 -Cscycloalkyl, C 7 cycloa]kyl, C 2 -Q 
alkanoyl, CrQalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is cbosen from hydrogen, optionaUy substituted d-Q alkyl, such as optionally substituted 
C 3 -C 6 cycloalkyl, optionally substituted C 7 cycloalkyl, optionally substituted 
(heterocycloalkyl)Co-Qalkyl,, and optionally substituted (heteroaryl)Co-C 4 alkyl; 

Aisl,2,3or4; 

Zi is -CR4R5- wherein R4 and R 5 are independently chosen from hydrogen, Q-Q alkyl, and 
halo; 

Za is a divalent Unking group chosen frompara-pbenylene, meta-phenylene, ortho-phenylene, 
and napbthylene, said divalent Unking group being substituted with one group R 2 -Q-, 
where 

Qis 

O 

— N— C— N — 
Re R? 

wherein Rs and R 7 are each independently chosen from hydrogen; Q-Q alkyl; optionaUy 

substituted phenyl and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen, d-Cg alkyl, such as C 3 -C 6 cycloalkyl, C 7 cycloalkyl, aniinofA-Q; 

alkyl), Ci-C 3 haloalkyL Cj-Cealkenyl, C r C 6 alkynyl, optionaUy substituted phenyl and 

optionaUy substituted heteroaryl; and 
R 2 is selected from substituted d-Qalkyl, such as substituted C 3 -C 7 cycloalkyl, substimted 

(d-dcycloalkylJCi-C? alkyl, substituted heterocycloalkyl, (beterocycloalkyl)Ci-C 2 

alkyl, substituted (C 1 -C 6 alkoxy)C 0 -C6alkyl, substituted (Ci-CfialkoxyKrQalkoxy, 

substituted phenyl, and substituted heteroaryl, 
wherein said substituted phenyl and substituted heteroaryl, are each substituted with one or 

more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and-CONHOH, 

optionally substituted C 2 -Q alkenyl, optionally substituted C 2 -C6aUcynyl, optionally 
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substituted d-Cehydroxyalkyl, optionally substituted Ci-Qhydroxyalkoxy, (mono- 
and di-CrC6alkylamino)Ci-C6alkoxy, optionally substituted mono- and di(Ci-C 6 
alkyl)amino(C,-C6alkyl), optionaUy substituted (d-C 6 a&oxy)(d<*alkylamino)Co- 
Qjalkyl, optionaUy substituted (d-C<^oxy)(d-C 6 alkoxy)d-Qalkoxy, optionally 
substiroted heterocycloalkyl, optionally substituted aryl, optionaUy substituted 
heteroaryl, optionally substituted -d-QaUcyKC^ORs, optionally substituted -Or 
C6alkyi(C=0)NR li R9. optionaUy substituted ^-QalkylNRgCSO^Rs, optionally 
substituted -Co-C6alkylNRg(C=0)R9, optionaUy substituted -C 0 -C 6 alkyl(SO 2 )Rs, 
optionaUy substituted -QrCealkylNRgCC^NRsRto where Ra, R9, and R i0 are 
independently chosen from hydrogen, hydroxy, C r C 6 alkyL d-Qalkoxy, C 3 - 
C 7 cycloalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionally 
substituted Ct-C 2 alkyl t optionaUy substituted Co-C 2 alkoxy, -(C=0>, and optionally 
substituted -(Ci-C 2 alkyl)(C=0)_, and G is chosen from optionaUy substituted 
heterocycloalkyl, optionaUy substituted C 3 -C7cycloalkyl, optionally substituted aryl, 
and optionally substituted heteroaiyl, except that -L-G is not -O-phenyl; and 
wherein said substituted phenyl and substituted heteroaryL are each further optionaUy 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, Ci-C 6 alkyl, such as C 3 -dcycloalkyl, (C r Q alkoxy)Co-C 6 alkyl, 
(C-QalkoxjOCrQalkoxy, C 7 cycloaUcyl, aminod-dalkyl, mono- anddi^-Q. 
alkyOamino, d-C 6 haloalkyl, d-Qshaloalkoxy, C 2 -C 6 alkenyl, d-Cealkynyl, d 
Qalkylthio, oxo, C,-C 6 alkylester, phenoxy, and -(C=0)Ri 3 , wherein R13 is Ct-Cg 
alkyl, such as Crdcycloalkyl, C 7 cycloalkyl, C 2 -d alkanoyL C-Qalkoxycarbonyl, 
heterocycloalkyl, and heteroaryL 
[0068] Referring to compounds of Formula I, in certain embodiments, n is 0, 1 , 2, or 

3. In certain embodiments, n is 0 and thus, R, is absent, i.c., the pyridin-4-yl ring is 
unsubstituted. 

[0069] In certain embodiments, n is 1 and R, is chosen from hydroxy, nitro, cyano, 

amino, amido, sulfonamido, halo, -CHO, -COOH, d-Qalkyl, such as C 3 - C s cycloalkyl, d- 
C 6 aUcenyl, d-C 6 alkynyl, d-Q alkoxy, dcycloalkyU mono- and di(d-C 6 alkyl)amino, 
mono- and di(d-d alky^arninoCCj-Qalkyl), d-dhaloalkyl, d-Qhaloalkoxy, (d- 
C 6 alkoxy)C 1 -C 6 aIkoxy : aminotd-Cealkyl), d-Qalkylmio, oxo, heteroaryL and -(C=0)R 13 
wherein R i3 is chosen from C r C 6 alkyl, such as C 3 - dcycloalkyl, dcycloalkyl, d-d 
alkanoyl, d-dalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl. 
[0070] In certain embodiments, n is 1 and R, is chosen from hydroxy, nitro, cyano, 
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amino, halo, -CHO, -COOH, d-d alkyl, such as C 3 - Cecycioalkyl, Ci-Qalkoxy, d- 
dhaloalkyl, d-dhaloalkoxy, (d-Qalkoxy)d-Qalkoxy, mono- and di-(C 3 -d alkyl)amino, 
amino(Ci-C6 alkyl), Ci-Q alkylthio, mono- and di-(d-Qs alkyl)amino(C,-C6 alkyl), d 
cycloalkyl, C 2 -Q alkanoyl, d-Cealkoxycarbonyl, hcterocycloalkyl, amido, and sulfonamido. 
In certain embodiments, o is 1 and Ri is chosen from hydroxy, cyano, halo, d-C 2 alkyl, Ci- 
dalkoxy, Ci-C 2 haloalkyl, and d-dhaloalkoxy. In certain embodiments, n is 1 and Ri is 
chosen from halo, methyl, and methoxy 

[0071] In certain embodiments, n is 2 or 3; and each occurrence of Ri is 

independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, -CHO, - 
COOH, -d-Qalkyl, such as d- dcycloalkyl, C 2 -Q alkenyl, C 2 -d alkynyl, d-d alkoxy, 
CTcycloalkyl, mono- and di(d-d alkyl)amino, mono- and di(d-d alkyl)aniiiio(Ci-QaIkyl), 
d-QhaloalkyL d-Qhaloalkoxy, (C r C ( salkoxy)Ci-C 6 alkoxy, amino(C|-QaIkyl), d- 
C 6 alkylthio, oxo, heteroaryl. and-(C=0)Ri 3 wherein Ri 3 is chosen from d-d alkyl, such as 
C 3 -C 6 cycloa!ky), dcycloalkyl, C 2 -d alkanoyl, d-Qalkoxycarbonyl, heterocycloalkyl, 
phenyl, and heteroaryl. 

[0072] In certain embodiments, n is 2 or 3 and each occurrence of Ri is independently 

chosen from hydroxy, nitro, cyano, amino, halo, -CHO, -COOH, d-d alkyl, such as C 3 - 
Qicycloalkyl, Ci-C 6 alkoxy, d-C^aloaikyl, Ci-C 2 haloalkoxy, (d-dalkoxy)Ci-dalkoxy, 
mono- and dHCi-d alkyl)amino, amino(d-d alkyl), Ci-d alkylthio, mono- and di-(Ci-C 6 
alky1)amino(Ci-C5 alkyl), d cydoalkyl, C 2 -C<5 alkanoyl, C-Cealkoxycarbonyl, 
heterocycloalkyl, amido, and sulfonamido. In certain embodiments, n is 2 or 3 and each 
occurrence of Ri is independently chosen from hydroxy, cyano, halo, Ci-C 2 alkyl, d- 
C 2 alkoxy, Ci-C 2 haloalkyl, and d-dhaloalkoxy. In certain embodiments, n is 2 or 3 and 
each occurrence of Ri is independently chosen from halo, methyl, and niethoxy. In certain 
embodiments, n is 2 and each occurrence of Ri is independendy chosen from halo, methyl, 
and methoxy. 

[0073] lh certain embodiments, A is 1, 2, 3, or 4; and each of R4 and R 5 is 

independently chosen from hydrogen, Ci-dalkyl, and halo. In certain embodiments, A is 1, 
2, 3, or 4; Zi is -CR4R5-, and R4 and R 5 are both hydrogen. 

[0074] In certain embodiments, A is 1 or 2. In certain embodiments, A is 1 or 2, Zi is 

-CR4R5-, and each of R4 and R 5 is independently chosen from hydrogen, d-d alkyl, 
halo. In certain embodiments, A is 1, Z, is -CR4R5-, and each of R4 and R 5 is independently 
chosen from hydrogen, Ci-dalkyl, and halo. In certain embodiments, A is 1; and R| and R 3 
are both hydrogen. 
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[0075] In certain embodiments, A is 3 or 4, Zi is -CR4R3-, and each of R4 and R 5 is 
independendy chosen from hydrogen, d-Qalkyl, and halo. In certain embodiments, when 
X is NR, A is 3 or 4, Zi is -CRjRs-, and each of R4 and R 5 is independently chosen from 
hydrogen, Ci-Qalkyl, and halo. 

[0076] In certain embodiments, X is NR and R is chosen from hydrogen, Ci-Q alkyl, 

such as Cj-Qcycloalkyl, C 7 cycloalkyl, amino(C,-C 6 alkyl), Ci-Qhaloalkyl, C 2 -Qalkenyl, 
C 2 -C 6 alkynyl, optionally substituted phenyl and optionally substituted heteroaryl. In certain 
embodiments, R is chosen from hydrogen; Ci-C 6 alkyl, such as C 3 -Qscycloalkyl, 
CTcycloalkyl, amino(Ci-C<i alkyl), CrCshaloalkyl, C 2 -C 6 alkenyl, andCz-Qs alkynyl. In 
certain embodiments, R is chosen from hydrogen and Ci-C 4 alkyl. In certain of these 
embodiments R is hydrogen. In certain other of these embodiments R is amino(Ci-C4alkyl). 
[0077] In certain embodiments, X is O, S, or CH 2 . In certain embodiments, X is O. 

In certain embodiments, X is S. In certain embodiments, X is CH 2 . 

[0078] In certain embodiments, R 3 is chosen from hydrogen, optionally substituted 

Ci-Cealkyl, such as optionally substituted C 3 -C 6 cycloalkyI, optionally substituted 
C 7 cycloalkyl, optionally substituted (heterocycloalkyi)Co-C4alkyl, and optionally substituted 
(heteroaryl)Co-C 4 alkyl. In certain embodiments, R 3 is chosen from hydrogen and Ci-C4alkyl. 
In certain embodiments, R 3 is hydrogen. 

[0079] In certain embodiments, Z2 is a divalent linking group chosen from para- 

phenylcne, meta-phenylene, ortho-phenylene, and naphthylene, said divalent Unking group 
being substituted with one group R 2 -Q-. In certain embodiments, Z2 is meta-phenylene 
linking R 2 -Q- with the imidazopyrazine ring. 

O 

— N — C — N — 

l 1 

[0080] In certain embodiments, Q is R e 7 wherein Re and R 7 are each 
independendy chosen from hydrogen, C,-C 6 alkyl, phenyl, and heteroaryl wherein the phenyl 
or heteroaryl is optionally substituted with one, two or three substituents independently 
chosen from hydroxy, nitro, cyano, amino, halo, -CHO, -COOH, -CONH 2> Ci-Cealkyl, suet 
as C 3 -C 6 cycloalkyl, Ca-Cealkenyl, C 2 -Q alkynyl, d-C 6 alkoxy, CrQhaloalkyl, Ci-Q, 
haloalkoxy, (Ci-C 6 alkoxy)CrC6alkoxy, mono- and di-(Ci-C6 alkyl)amino, aminoC,-Q alkyl, 
C-Cealkylthio, mono- and di~(C r C 6 alkyl)amino(C t -C,s alkyl), C 7 cycloalkyl, C 2 -C 6 alkanoyl, 
Ci-Q$alkoxycarbonyl, heterocycloalkyl, amido, sulfonamide and heteroaryl. In certain 
embodiments, R<s and R 7 are each independently chosen from hydrogen and methyl. In 
certain embodiments, Rg and R 7 are each hydrogen. 
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[0081] In certain embodiments, R 2 is chosen from C r C 7 alkyl, such as C 3 - 

CTcycloalkyl, (d-dcycloalkyl)d-d alkyl, heterocycloalkyl, (heterocycloalk5'l)Ci-C 2 alkyl, 
(d-Qalkoxy)C 0 -Q>^kyl, <d-dalkoxy)d^alkoxy s phenyl, and heteroaryi, each of which 
is optionally substituted. In certain embodiments, R 2 is chosen from phenyl and heteioaryl, 
each of which is optionally substituted. 

[0082] In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 

is optionally substituted with a substituent chosen from hydroxy, -CHO, -COOH, -CONH 2 , 
and -CONHOH and is also optionally substituted with a substituent chosen from hydroxy, 
nilxo, cyano, amino, sulfonamide, halo, d-Q alkyl, such as C 3 -C 6 cycloalkyl, CrQjalkoxy, 
(C,-C 6 alkoxy)Co-C 6 alkyl, (d-CealkoxyJCrQalkoxy, Ccycloalkyl, aminod-dalkyl, 
mono- and di(CrCs alkyl)ammo, C,-Q,haloalkyl, C,-C 6 haloalkoxy, d-C 6 alkcnyl, C 2 - 
Qalkyayl, d-Cealkylthio, oxo, d-Qsalkylester, phenoxy, and -(C=Q)Ri 3 wherein Rj 3 is 
chosen from Ci-C 6 alkyl, such as C 3 -C 6 cycloalkyl, C 7 cycloalkyl, C 2 -Q alkauoyi, d- 
dalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryi. 

[00S3] In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 

is optionally substituted with a substituent chosen from hydroxy, -CHO, -COOH, and - 
CONH 2 and is also optionally substituted with one, two or three substituents independently 
chosen from hydroxy, nitro, cyano, halo, d^alkyl, C 2 -C 4 alkanoyl, C,-C 2 haloalkyl, d- 
C 2 haloalkoxy, Ci-C 4 alkoxy, and mono- and di-d<Ualkylamino. 
[0084] In certain embodiments, R 2 is chosen from phenyl and pyridyl 

each of which is optionally substituted with a group chosen from optionally 
substituted CrQs alkenyl, opdonally substituted Q-Qalkynyl, optionally substituted C r 
Cehydroxyalkyl, optionally substituted d-Qhydroxyalkoxy, optionally substituted (mono- 
and di-Ci-Cealkylamino^i-Cealkoxy, optionally substituted mono- and di(d-Q 
alkyDaminoCCrQalkyl), optionaUy substituted (Ci-CealkoxyXCi-C^ylarmno^-Csalkyl, 
optionally substituted (d-CgallcoxyXCi-dalkox^Ci-Cealkoxy, optionally substituted 
heterocycloalkyl, optionally substituted aryl, and optionally substituted heteroaryi; and 

is also optionally substituted with one, two or three substituents independently chosen 
from hydroxy, nitro, cyano, amino, sulfonamido, halo, C1-C6 alkyl, such as d-djcycloalkyl, 
d-dalkoxy, (d-Q> alkoxtfQrQalkyl, (d-Qalkoxy)d-Qalkoxy, dcycloalkyl, aminod- 
Qalkyl, mono- and di(Ci-C 6 alkyl)amino, d-Qhaloalkyl, d-dhaloalkoxy, d-dalkenyl, 
CrQalkynyl, Ci-Csalkylthio, oxo, d-Qalkylester, phenoxy, and -(O0)Ri 3 wherein Ri 3 is 
chosen from d-d alkyl, such as C 3 -Qcycloalkyl, C 7 cycloalkyl, d-d alkanoyl, d- 
Qalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryi. 
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[0085] In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 

is optionally substituted with a substituent chosen from optionally substituted d- 
Qjhydroxyalkyl, optionally substituted (mono- and di-C r Qalkylarnino)Ci-Cfialkoxy, 
optionally substituted mono- and di(d-Q alkyl)amino(d-C^kyl), and optionally 
substituted (CrCealkoxyi^^alkylamino^o-Qallcyl; and is also optionally substituted 
with one, two or three substituenls independently chosen from hydroxy, nitro, cyano, halo, 
Ci-Qalkyl, Ci-C 4 allcoxy, mono- and di-(C,-C 6 alkyl)amino, C r C 2 haloalkyl, andCi- 
dhaloalkoxy. In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 
is optionally substituted with a substituent chosen from Q-Qhydroxyalkyl, (mono- and di- 
C r C6alkylamino)CrC6alkoxy, mono- and di(d-Cc alkyl)amino(d-C6alkyl) f and (Ci- 
C 6 a]koxy)(CrC6alkylaiiuno)Co-C6alkyl, and is also optionally substituted with one, two or 
three substituents independently chosen from hydroxy, nitro, cyano, halo, Ct-C 2 alkyl, and C r 
C 2 alkoxy. 

[0086] In ceitain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 

is substituted with-L^G, where L is chosen from optionally substituted Q-Qalkyl, 
optionally substituted QrC 2 alkoxy, -(C=OV, and optionally substituted -(C,-C 2 alkyi)(C=0)-, 
and G is chosen from optionally substituted heterocycloalkyl, optionally substituted C 3 - 
C 7 cycloalkyl, optionally substituted aryl, and optionally substituted heteroaryl, and R 2 is also 
optionally substituted with one, two or three substituents independently chosen from 
hydroxy, nitro, cyano, amino, sulfonamide halo, d-d. alkyl, such as Q-Cecycloalkyl, (C r 
C 6 alkoxy)QrC6alkyl, (d-Qalkoxtfd^alkoxy, C 7 cycloalkyl, aminod-Qalkyl, mono- 
and di(d-d alkyl)amino, Ci- Cehaloalkyl, d-C 6 haloalkoxy, d-dalkenyl, ^-Qalkynyl, 
C-Qalkylthio, oxo, d-Qalkylester, phenoxy, and -{C=0)Ri 3 wherein R 13 is chosen from 
d-d alkyl, such as d-Cecycloalkyl, C 7 cycloalkyl. C 2 -C 6 alkanoyl, d-Coalkoxycarbonyl, 
heterocycloalkyl, phenyl, and heteroaryl. 

[0087J In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 
is substituted with -L.G, where L is chosen from d-dalkyl and C 0 -C 2 alkoxy, and G is 
chosen from pyrrolidinyl, morpholinyl, thiomorpholinyl, piperazinyl, piperidinyl, dioxolanyl, 
furanyU tetrahydrofuranyl, phenyl, and imidazolyl, which -L-G is optionally substituted with 
one, two, or three substituents independently chosen from hydroxy, cyano, halo, d-dalkyl, 
and d-C 2 alkoxy; and R 2 is also optionally substituted with one, two or three substituents 
independently chosen from hydroxy, cyano, halo, d-dalkyl, C^alkanoyl, d-dhaloalkyl, 
d-dhaloalkoxy, d-Qalkoxy, and mono- and di-Ci-Qalkylamino. 
[0088] In certain embodiments, R 2 is chosen from phenyl and heteroaryl, each of 
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which is optionally substituted with one, two or three substituents independeatly chosen from, 
hydroxy, Ditto, cyano, amino, halo, -CHO, -COOH, -CONII 2 , Q-Q alkyl, CrCealkenyl, C 2 - 
C 6 alkynyl, Ci-Qalkoxy, Ci-Q haloalkyl, d-Qj haloalkoxy, (Ci-C fi alkoxy)Ci-Qalkoxy, 
mono- and di-(Ci-C 6 alkyl)amino, anuno(C,-C6alkyl), Ci-C«aUcyluiio, mono- and di-(C r C fi 
alkyl)amino(Ci-C6 alkyl), (C 3 -C 7 cycloalkyl)Co-C 2 alkyl, C 2 -C6alkanoyl, C t - 
Cealkoxycarbonyl, (heterocycloalkyOQrCialkyl, foeterueycloabtyl)Co-C 2 alkoxy, phenoxy, 
amido, sulfonamide, and heteroaryl. 

[0089] In certain embodiments, R 2 is chosen from phenyl and pyridyl, each of which 

is optionally substituted with one, two or three substituents independendy chosen from 
hydroxy, nitro, cyano, amino, halo, -CHO, -COOH, -CONH 2 , Ci-Coalkyl, Ci-C 6 alkoxy, Q- 
C 2 haloalkyl, d-C 2 haloalkoxy, (CrCealkoxyKt-C^alkoxy, mono- and dMCrC 6 alkyl)amino, 
ainino(C r C6alkyl), Ci-Qalkylthio, mono- anddi-(Ci-C6 alkylJammoQ-Qalkyl, (C 3 - 
C 7 cycloalkyl)C(rC 2 alkyl, C 2 -Qalkanoyl, Ci-Cgalkoxycarbonyl, (heterocycloalkyl)Co-C 2 alkyl, 
phenoxy, amido, and sulfonamido. 

[0090] In certain embodiments, R 2 is chosen from phenyl and pyri dyl, each of which 

is substituted with one, two or three substituents independently chosen from hydroxy, cyano, 
nitro, halo, Ci-C 2 alkyl, Ci-C 2 alkoxy, Q-C^aloalkyl, Ci-C 2 haloalkoxy, (d-CgalkoxyXV 
C 6 alkoxy, (C3-C 7 cycloalkyl)d^ 2 alkyl, phenoxy, (heterocycloalkyl)Q-C 2 alkyl, and 
(heterocycloalkyl)Co-C 2 alkoxy, wherein heterocycloalkyl is independendy chosen at each 
occunence frompyrrolidinyl, morpholinyl, thiomorpholinyl, piperazinyl, piperidinyl, 
dioxolanyl, furanyl, tetrahydrofuranyl, phenyl, phenoxy, and imidazolyl. 
[0091] la certain embodiments, when X is NR, R 2 is chosen from phenyl and pyridyl, 

each of which is substituted with one, two or three substituents independendy chosen from 
cyano, nitro, halo, Ci-C 2 alkyl, C r C 2 alkoxy, and trifluoromethyl. 
[0092] In certain embodiments, X is NR, and R 2 is selected from substituted Q- 

C 7 alkyL such as substituted C 3 -C 7 cycloalkyl, substituted (C 3 -C 7 cycloalkyl)Ci-C 7 alkyl, 
substituted heterocycloalkyl, (helerocycloalkyl)Ci-C 2 alkyl, substituted (Ci-Qalkoxy)Co- 
Cfialkyl, substituted (C l -C 6 alkoxy)C 1 -C6alkoxy ) substituted phenyl, and substituted 
heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl, are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted C 2 -C 6 alkenyl, optionally substituted C^alkynyl, optionally 
substituted Ci-C 6 hydroxyalkyJ, optionally substituted Q-Qhydroxyalkoxy, (mono- and di- 
Ci-C6alkyiamino)Ci-C6alkoxy, optionally substituted mono- and di(Ci-C 6 alkyl)amino(Ci- 
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Cealfcyl), optionally substituted (Ci<^alkoxy)(Ci-Qalkylamino)QrC5alkyl, optionally 
substituted (Ci-C6alkoxy)(Ci-C(jalkoxy)Ci-C6alkoxy, optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -C,- 
C6alkyl(C=0)OR 8 , optionally substituted -Co-C6allcyl(C=0)NRsR9, optionally substituted - 
CrQalkylNR 8 (S0 2 )R9, optionally substituted -C (r C 6 alkylNR8(C=0)R9, optionally 
substituted -Co-C 6 alkyl(S0 2 )R 8 , optionally substituted -Co-C 6 altylNR 8 (C=0)NR9Rio where 
Rg, R 9: and Rio are independently hydrogen, hydroxy, Ci-Qalkyl, Ci-C 6 alkoxy, d- 
Qcycloalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionally substituted Ci- 
C 2 alkyl, optionally substituted q)-C 2 alkoxy, -<C=0)-, and optionally substituted -(d- 
C 2 alkyi)(C=0)-, and G is chosen &om optionally substituted heterocycloalkyl, optionally 
substituted C 3 -C7cycloalkyl, optionally substituted aryl, and optionally substituted heteroaryl, 
except that -L-G is not -Ophenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituent chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, d-Q alkyl, such as C 3 -C 7 cycloalkyl, (d-Ce alkoxyXVQalkyl, (Ci- 
QjalkoxyJCi-Cealkoxy, C 7 cycloalkyl, aminoCi-Cealkyl, mono- and di(Ci-C 6 alkyl)amino, Cj- 
Cehaloalkyl, CrGjhaloalkoxy, CrQalkenyl, Cz-Csalkynyl, CrQalkylthio, oxo, Ci- 
Qalkylester, phenoxy, and -(C=0)Ri 3 , wherein R13 is chosen from C1-G5 alkyl, such as C 3 - 
Cecycloalkyl, C 7 cycloalkyl, C 2 -Q alkanoyl, Ci-Qalkoxycarbonyl, heterocycloalkyl, and 
heteroaryl. 

[0093] The invention provides compounds of Formula I wherein: 

X is O, S, or CH 2 ; 
n is 0, 1,2, or 3; 

each occurrence of Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, 
sulfonamido, halo, -CHO, -COOH, C,-C 6 alkyl, such as C 3 -C6cycloalkyl, C 2 -Q 
alkenyl, C 2 -C s alkynyl, CpQ alkoxy, CTcycloalkyl, mono- and di(d-C<j alkyl)amino, 
mono- and di(Ci-C 6 allcyl)aniino(Ci-Qalkyl), d-Cshaloalkyl, d-Qhaloalkoxy, (d- 
C 6 alkoxy)C r C6alkoxy, anunoCd-dalkyl), Ci-Qalkylthio, oxo, heteroaryl, and- 
(C=0)Ri 3 wherein R J3 is chosen from C r Q, alkyl, such as CrQjcycloalkyl, 
CTcycloalkyl, C 2 -C 6 alkanoyl, CrOsalkoxycarbonyl, heterocycloalkyl, phenyl, and 
heteroaryl (especially, each occurrence of Ri is chosen from halo, methyl, and 
methoxy); 

A is 1,2, 3, or 4; 

Ziis-CRiRs-; 
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each of R4 and R 5 is independently chosen from hydrogen, Q-Qalkyl, and halo; 

Z2 is a meta-phenylene divalent linking group which divalent linking group is substituted 

with one group R2-Q-; 
O 

— N-C— N— 

Qis R e R 7 wherein R* and R 7 are each independently chosen from hydrogen and 
methyl; and 

R 2 is chosen from phenyl and heteroaryl, each of which is optionally substituted. 
[0094J The invention provides compounds of Formula I wherein: 

XisO>vS 7 orCH 2 ; 
nisO, 1,2, or 3; 

each occurrence of Ri is chosen from hydroxy, cyano, halo, CpC^alkyl, Ci-C 2 alkoxy, C1- 

C 2 haloaIkyl, and Ci-C 2 haIoaUcoxy f (especially, each occurrence of Ri is chosen from 
halo, methyl, and methoxy) ; 

A is 1; 

Zi 1S-CR4R5-; 

R4 and R5 are both hydrogen; 

Z2 is a meta-phenylene divalent linking group which divalent linking group is substituted 

with one group RrQs 
O 

— U— C— N — 

1 i 

Q is R 6 R 7 wherein Rs and R7 are each independently chosen from hydrogen and 
methyl; and 

R 2 is chosen from phenyl and heteroaryl, each of which is optionally substituted. 
[0095] The invention provides compounds of Formal a I wherein; 

XisO,S,orCH 2 ; 
n is 0 and Rj is absent; 
A is 1; 

Zi is -CR4R5S 

R4 and R5 are both hydrogen; 

7a is a meta-phenylene divalent linking group which divalent linking group is substituted 
with one group R 2 -Q-; 
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0 

-M-4-N- 

Qis ^ 07 wherein R 6 and R 7 are each independently chosen from hydrogen and 
methyl; and 

R 2 is chosen from phenyl and heteroaryl, each of which is optionally substituted. 
[0096] The invention provides compounds of Formula I wherein: 

XisNR; 

R is chosen from hydrogen, Ci-C* alkyt, such as C 3 -Qcycloalkyl, C 7 cycloalkyl, aminoCCrCs 
alkyl), d-Cahaloallcyl, CrQalkenyl, Cj-Qs alfcynyl; optionally substituted phenyl, and 
optionally substituted heteroaryl 
n is 0, 1, 2, or 3; 

each occurrence of Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, 
sulfonamide, halo, -CHO, -COOH, d-Cealkyl, such as C 3 -C 6 cycloalkyl, C 2 -C6 
alkenyl, QrQalkynyl, Q-Cs alkoxy, C v cycloalkyl, mono- and di(Ci-d 6 alkyl)amino, 
mono- and di(C r C 6 alkyl)aimuo(CrQalkyl), CrQshaloalkyl, C-Cohaloalkoxy, (C r 
QalkoxyiCi-Cfialkoxy, amino(C,-C 6 alkyl), Ci-Csalkylthio, oxo, heteroaryl, and - 
(C=0)Ri3 wherein Ri 3 is chosen from C r C« alkyl, such as C 3 -Q,cycloalkyl, 
Qcycloalky], C 2 -Ce alkanoyl, Ci-Cfialkoxycarbonyl, helerocycloalkyl, phenyl, and 
heteroaryl (especially, each occurrence of Ri is chosen from halo, methyl, and 
methoxy); 

A is 3 or 4; 

Ziis-CR^Rs-; 

each of R 4 and R 5 and independently chosen from hydrogen, CrC 6 alkyl, and halo; 
R 3 is chosen from hydrogen and Ci-C 4 alkyl; 

2a is a meta-phcnylene divalent linking group which divalent linking group is substituted 

with one group R2-Q-; 

O 

II 

-N— C— N — 



Qis R e R 7 wherein R 6 and R 7 are each independently chosen from hydrogen and 
methyl; and 

R 2 is chosen from substituted phenyl and substituted heteroaryl. 

[0097] The invention provides compounds of Formula I wherein: 

XisNR; 
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R is chosen from hydrogen; d-Q alkyl, such as Q-Cecycloalkyl, C 7 cycloalkyl, amino(C,-C 6 
alkyl), Cj-Cshaloalkyl, CrQalkenyl, and C 2 -C 6 alkynyl; 
nisO, 1,2, or3; 

each occurrence of Ri is chosen from hydroxy, cyano, halo, C r C 2 alkyL, Ci-C 2 alkoxy, Ci- 
Qhaloalkyl, and Ci-C 2 haloaIkoxy, (especially, each occurrence of R, is chosen from 
halo, methyl, and methoxy); 

A is 3 or 4; 

Zi is -CR4R5-; 

R4 and R5 are bom hydrogen; 

R 3 is chosen from hydrogen and Q-Cialkyl; 

Zz is a meta-phenylene divalent Unking group which divalent Unking group is substituted 

with one group R 2 -Qs 
O 

a 

— N-C— N — 

Qis «e R 7 wherein Re and R 7 are each independently chosen from hydrogen and 
methyl; and 

R 2 is selected from substituted C,-C 7 alkyl, such as substituted C 3 -C7cycloalkyl, substituted 
(C 3 -C 7 cycloalkyl)Ci-C7 alkyl, substituted heterocycloalkyl, Cheterocycloalkyl)Ci-C 2 alkyl, 
substituted (C,-Qalkoxy)Q-Qalkyl, substituted (C 1 -C tj alkoxy)C 1 -C 6 alkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with 
one or more substitucnts chosen from hydroxy, -CHO, -COOH, -CONH 2t and -CONHOH, 
optionally substituted C 2 -C 6 alkenyl, optionally substituted CrQalkynyl, optionally 
substituted d-Cehydroxyalkyl, optionally suhstimted d-Cshydroxyalkoxy, (mono- and di- 
Ci-C6alkylamino)C,-C 6 alkoxy, optionally substituted mono- and di(Ci-C 6 alkyl)amino(Ci- 
Qalkyl), optionally substituted (C 1 -C6alkoxy)(C 1 -C6alkylamino)C 0 -C 6 alkyl ) optionally 
substituted (C 1 -C 6 alkoxy)(C 1 -Cf ) alkoxy)C 1 -C 6 alkoxy, optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -Q- 
Q5alkyl(C=0)ORs, optionally suhstimted -CVQalkyl(C=0)NR 8 R 9 , optionaUy substituted - 
Ci-C 6 alkylNR 8 (S0 2 )Rc), optionally substituted -Co-QalkylNR8(C=0)R9, optionaUy 
substituted -CD-C6alkyl(S0 2 )R 8 , optionaUy substituted -C 0 -C 6 alkylNRs(C=0)NR9Rio where 
R 8 , R 9 , and R w are independently chosen from hydrogen, hydroxy, Ci-C 6 alkyl, Cj-Gsalkoxy, 
C 3 -C 7 cycloalkyI, and heterocycloalkyl, -IAj, where Lis chosen from optionaUy substituted 
C,-C 2 alkyl, optionaUy substituted Co-C 2 alkoxy, -(C=0)-, and optionally substituted -(C)- 
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C2alkyl)(C=0)-, and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted C 3 -C 7 cycloalkyi, optionally substituted aryl, or optionally substituted heteroaryl, 
except that -L/-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, d-Q alky], such as C 3 -C7cyclcalkyl, (Q-Qs aikoxy)C<rC 6 alkyl, (C r 
C6alkoxy)C r C 6 alkoxy, C 7 cycloalkyl, aminoC r C 6 alkyL mono- and di(Q-C6 alkyl)amino, Ci- 
Qhaloalkyl, d-Qhaloalkoxy, Cj-Cealkenyi, Cs-C^alkynyl, C r C 6 AUcylthio, oxo, C r 
Qalkylester, phcnoxy, and ~(G=0)Ri 3 , wherein R i3 is chosen from Ci-Q alkyl, such as C 3 - 
Qcycloalkyl, C 7 cycloalkyl, alkanoyl, C r C 6 alkoxycarbonyl, heterocycloalkyl, and 
heteroaryl. 

[0098] The invention provides compounds of Formula I wherein: 

XisNR; 

R is chosen from hydrogen and Ci-C 4 alkyl; 

n is 0 and Ri is absent; 

A is 3 or 4; 

Ziis-CR4R5-; 

R4 and R 5 are both hydrogen; 

R 3 is chosen from hydrogen and Ci-C 4 alkyl; 

Z2 is a meta-phenylene divalent linking group which divalenL linking group is substituted 

with one group R2-Q-; 

O 
II 

— N — C — N — 

i i 

Q is R 6 R 7 wherein R 6 and R 7 axe each independently chosen from hydrogen and 
methyl; and 

R 2 is selected from substituted d-C 7 alkyl, such as substituted C 3 -C 7 cycloalkyl, substituted , 
(C 3 -C 7 cycloa]kyl)Ci-C 7 alkyl, substituted heterocycloalkyl, (hcterocycloalkyl)d-C 2 alkyl, 
substituted (C r C 6 alkoxy)C r C 6 alkyl > substituted (C r C6aikoxy)Ci-C 6 alkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted Qz-Q; alkenyl, optionally substituted C^alkynyl, optionally 
substituted Ci-Cshydroxyalkyl, optionally substituted Q-Cehydroxyalkoxy, (mono- and di- 
CrCealkylaminoJCi-CGalkoxy, optionally substituted mono- anddi(C r C 6 alkyl)amino(Cr 
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Csalkyl), optionally substituted (C r C6alkoxy)(Ci-C6alkylamiao)Q)-C6aIkyl, optionally 
substituted (Ci-Qalkoxy)(CrC 6 alkoxy)C l -C 6 alkoxy 3 optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -Q- 
C6alkyl(C=0)OR8, optionally substituted -C 0 "C(jalky1(C=O)NR«R9, optionally substituted - 
Ci-C 6 aUcylNR8(S0 2 )R9, optionally substituted -C 0 -C 6 aIkylNR8(C=:O)R9, optionally 
substituted -C 0 -Qalkyl(SO 2 )R8, optionally substituted -Co-C6alkylNR 8 (C=0)NR 9 R 10 where 
Rg, R 9t and R i0 are independently chosen from hydrogen, hydroxy, d-Qalkyl, Q-Qalkoxy, 
C3-C 7 cycloalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionally substituted 
C r C 2 alkyl, optionally substituted QrC 2 alkoxy, -(C=0)-, and optionally substituted -(Cr 
C2alkyi)(C=0)- # and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted C 3 -C 7 cyc1oalkyl, optionally substituted aryl, or optionally substituted heteroaryl, 
except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each furdier optionally 
substituted with one or more substiment chosen from hj'droxy, nitro, cyano, amino, 
sulfonamido s halo, CpQ alkyl, such as C3-C7cycloalkyl, (CrQ alkoxy)Co-C6alkyl 3 (Cp 
C6alkoxy)Ci-Qalkoxy, C 7 cycIoalkyl, aminoCt^alkyl, mono- and di(Ci-C6 alkyI)amino, Q- 
Cahaloalkyl, CrQhaloalkoxy, C 2 -C6alkenyl, C2-C 6 alkynyl, CrQalkylthio, oxo, Cj- 
Qalkylester, phenoxy, and -(C=0)Ri 3 , wherein R i3 is chosen from Ci-C$ alkyl, such as C3- 
Qcycloalkyl, C 7 cycloalkyl, CrC* alkanoyl, CrQalkoxycarbonyl, heterocycloalkyl, and 
heteroaryl. 

[0099] The invention provides compounds of Formula I wherein: 

Xis NR; 

R is amino(Ci-C4alkyl; 

n is 0 and Ri is absent; 

A is 3 or 4; 

Zi is -CR4R5-; 

R4 and R5 are both hydrogen; 

R 3 is chosen from hydrogen and Ci-C4alkyl; 

Zi is a meta-phenyiene divalent linking group which divalent linking group is substituted 
with one group R2-Q-; 




Q is ° 7 wherein Rg and R7 are each independently chosen from hydrogen and 

methyl; and 
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R 2 is selected from substituted C^alkyl, such as substituted C 3 -C7cycloalkyl, substituted 
(C 3 -C7cydoalkyl)Ci-C 7 alkyl, substituted heterocycloalkyl, (lreterocycloalkyl)Ci-C 2 alkyl, 
substituted (CrCealkoxyJQrCeaikyl, substituted (CrQateoxtfCrQalkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl, are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted C 2 -C 6 alkenyl, optionally substituted Cr-Qalkynyl, optionaUy 
substituted Q-Cehydroxyalkyl, optionally substituted d-Cehydroxyalkoxy, (mono- and di- 
Ci-C 6 aucylarmno)C l -C e allcoxy, optionally substituted mono- and di(Ci-C 6 alkyl)amino(C r 
Qalkyl), optionaUy substituted (C l -C 6 alkoxy)(C 1 -C 6 al^anihio)Co-C 6 aIkyl, optionally 
substmited (C 1 -C 6 alkoxy)(C 1 -Qalkoxyy:i-Qalkoxy, optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -C r 
C6alkyl(C=0)OR8, optionally substituted -Co-C 6 alkyl(C=0)NRsR9 > optionally substituted - 
C,-C6alkylNR 8 (S0 2 )R 9 , optionally substituted -Co-C 6 aIkylNR R (C=0)R9, optionaUy 
substituted ^C 0 -Qalkyl(SO 2 )R s , optionally substituted -Co-QalkylNRatC^NRgRio where 
Rg, R 9 , and Rio are independently chosen from hydrogen, hydroxy, O-Qalkyl, Q-Qalkoxy, 
C 3 -C7cycloalkyl, and heterocycloalkyl, -L-G, where L is chosen from optionally substituted 
C r C 2 alkyl, optionaUy substituted C 0 -C 2 alkoxy, -(C=0)-, and optionaUy substituted -(Ci- 
C 2 aUcyl)(C=0)-, and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted Q-Ccycloalkyl, optionally substituted aryl, and optionally substituted heteroaryl, 
except that -I^G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituent chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, Ci-C« alkyl, such as C 3 -C 7 eycioalkyl, (C,-Q$ alkoxy)Co-C 6 alkyl, (C,- 
C 6 alkoxy)Ci-Qalkoxy, Qcycloalkyl, aminoCrC 6 aUcyl, mono- anddiCd-Cs alkyl)amino, Q- 
CehaloaUcyl, Ci-C 6 haloalkoxy, CrQalkenyl, CrQalkynyl, C r C^kylthio, oxo, Ci- 
Csalkylester, phenoxy, and -(C=0)R 13 , wherein R i3 is C r Q alkyl, such as Q-Cscycloalkyl, 
C 7 cycloalkyl, d-Cg alkanoyl, C-QaUcoxycaibonyl, heterocycloalkyl, or heteroaryl. 
[00100] In certain embodiments, the compound of Formula I is chosen from 
l-(2-Methoxy-5-trifluorome±y^ 
a]pyrazin-6-yl]-phenyl} -urea; 
l-(5-Chloro-2-methoxy-phenyl)-3-{3^ 
phenyl} -urea; 
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H2-Cbloro-5-trifluoromethyl-phenyl)-3- { 3-[8-(pyridin-4-ylmethoxy)-imidazo[l ,2- 

a]pyrazin-6-yl]-phenyl}-urea; 

H2-Fluoro-5-trifluorom^ 

6-yl]-phenyl}-urea; 

l-[2-(2-Meihoxy^tto^ 

iniidazotl^-alpyrazJti-e-yll-phenyH-urea; 

H2-Methoxy-5-nilxo-phe^ 

phenyl] -urea; 

^3-[8-(Pyridin^-ylmet.bo^ 
phenyl)-urea; 

l-(2^Dimethoxy-5~trifluorom^ 

a]pyrazin-6-y1]-phenyI } -urea; 

l-(5-CbIoro-2,4-dimethoxy^ 

yl]-phenyl}-urea; 

l-(3-Cyano-phenyi)^ 

urea; 

l-(2/^Diethoxy-5-tri^ 

a]pyrazin-6-yl]-pheayl }-urea; 

H5-ChIoro-2~methoxy-phenyi^^ 

a]pyrazin-6-yl]-phenyl}-urea; 

l-(3-{8-[(Pyridin^-ykne^ 

l^(3-Chloix>-phenyl)-3K3^ 

pheuyl)-urea; 

H4-Melhyl-34rifto^^ 

a]pyrazin-6-yl}-phenyl>urea; 

l-(5-Chloro-2-methoxy-phenyl^^^^ 

a]pyrazin-6-yl } -phenyl)-urea; 

l-(2-Chloro-5-lrifluorome^ 

a]pyrazin-6-yl } ~phenyl)-urea; 

l-(2-Ruoro-5-Uifluorometo^^^ 

imidazo[l,2-a]pyrazin-6-yl]-phenyI}-urea; 

l-(5-CMoio-2-methoxy-phenyl^ 

a]pyrazdn-6-yl]-phenyl}-ureai 
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H5-CUon>-2-phenoxyi>te^ 

a3pyrazin-6-yl} -phenyl)-urca; 

l-(4-Fluoro~3-trffluoromet^ 

a]pyrann-6-yl}-phenyl)~urea; 

H2-(2-MedioxyH3thoxy>5-tr^ 

imidazo[l,2-a]pytazin-6-yl}-phenyl)-urea; 

H2-(2-Methoxy^thoxy)-5^ 

ainino)-imitoo[l > 2'a]pyrazin-6-yl]-phenyI}-urea; 

1 -(2 } 4-Diethoxy-5-trifluorome%l-piienyl)-3-(3-{ 8-[(pyridiB-4-ylmerhyl)-amino]- 

imidazo[ 1 ,2-a]pyrazia-6-yl } -phenyl^urea; 

H2,4-Diethoxy-5-lrifluorom^ 

imidazo[],2-a3pyra2in-6-yl]-phenyl}-urea; 

H2-(2-Hydroxy-ethoxy)-5-trifl^^ 

iinidazo[L2-a]pyrazin-6-yl}-phenyl)"urea; 

{2-[3-(3-{8^(Pyridii]-4-ylme^ 

trifluoromethyL-phenoxy}-acetic acid; 

l-[2-(2-Methylaimno^tto 

amino]-imidazo[ 1 , 2-a]pyrazin-6- yl } -phenyl)-urea; 
H2-(2-Dimethylam^ 

amino] -imidazo[ 1 7 2-a]pyrazin-6-y] } -phenyl) urea; 

1 -(3-Chloro-4-hydroxyinethyl-pheiiyl)-3-(3- { 8-[(pyridin^ylmethyl)"amiao]-imidazo[ 1 ,2- 
a]pyrazin-6-yI } -phenyl)-urea; 

l-[5-Ch1oro-2-([l ? 3]dioxolan-2-ylme&oxy)-pheiiyl]-3-(3-{8^ 
iniidazo[l,2-alpyrazin-6-yl}-phenyI)-urea; 

1 -[5-Chloio~2-(2-hydroxy-ethoxy)-'phe!iyl]-3-(3- { 8-[(pyridin-4-ylmethyl)-amino]- 
iniida2o[l,2-a]pyrazija-6-yl}-phenyl)-urea; 

1 -[5-Chloro-2-(2-methylamino-etlioxy)-phenyl]-3-(3- { 8-[(pyridin-4-ylniethyl)-aiiuno]- 

imidazofl ,2-ajpyrazin-6-yI } -phenyl)-urea; 

H5-Chloro-2-(2-dimethylaim^ 

iinidazo[l,2-a]pyrazin-6-yl }-pheny])-urea; 

l-[2^2-Piperazin-l-yl^ 

anuno]-imidazo[l ,2-a]pyrazin-6-yI } -phenyl)-urea; 

W2-(2-MoipholiB^o^thoxy^ 

amino]-imi(kzo[l,2-a3^^^ 
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l-[2K3-Hydit)xy-propoxy)-5-trifluoromethyi-phenyl]-3-(3- { 8-[(pyridin4-ylmethyl>amiao]- 
imidazo[ 1 £-a|pyrazin-6-yi } -phenyl>iirea; 
l-[2-(3-Methylamino-propoxy)-5-t^^ 
amino]-imidazo[l ,2-a]pyrazin-6-yl} -phenyl>urea; 

l~[5-Chloro~2-(3-hydroxy-propoxy)-pheny]]-3-(3- { 8-[(pyridin-4-ylmethyl>ainino]- 

imidazo[ 1 ,2-a]pyrazin-6-yl }-phenyl>urca; 

l-(3-{8-[(2-Amino-etiiyl)-pyridm 

(4-methoxy-3-lrifluoromethyl-phenyi)-urea; 

l-(3- { 8-[(P>Tidin-4-ylmethyl)-amino] -imidazof 1 ,2-a]pyrazin-6-yl } -pheny1)-3 -[2-(2- 
pyrrolidin-l-yl--ethoxy)-5-trifluoromethyl-phenyl]-iirea; and 

1 -(2-Hydroxy-5-trifluoromethyl-phenyl)-3-(3"- { S-t^yridin^ylmethyl^airuiioJ-imidazoIl^-- 
a]pyrazin-6-yl}-phenyl)-urea. 

[00101J In certain embodiments, the compound of Formula I is chosen from 
l-(2-Methoxy-5-trifluoromethyL-phenyI)-3-{ 3-[8~(pyridin-4-ylmethoxy)-iniidazo[l ^» 

a]pyrazin-6-yl] -phenyl } -urea; 
l-(5-Chloro-2-methoxy-phenyl)-3- { 3-[8-(pyridin-4-ylmethoxy)-irmdazo[ 1 ,2-a]pyrazin-6-yl]- 

phenyl}-urea; 

l-(2-Cbloro-5-trifluoromethyl-phenyl)-3-{ 3-[8-(pyiidin-4--ylmethoxy)-iinidazo[ 1 ,2- 

a]pyrazin-6-yl]»phenyl j ~u*rca; 
l-(2-Fluoro-5-trifluoromethyl-p^ 

6- yl] -phenyl } -urea; 
H2-(2-Methoxy-ethoxy)-5-fr^ 

i mi dazo[ 1 ,2-a]pyrazi n-6-yl] -phenyl } -urea; 
l-(2-Mcthoxy-5-nitro-phenyl)-3- { 3-[8-(pyridin-4-ylmethoxy)-imidazo[l 7 2-a]pyrazin-6-yl]- 

phenyl}-urea; 
H3-[8-(Pyridin^-ylmetto^ 

phenyl)-urea; 
l-(2ADimethoxy-5-trifluorome^ 

a]pyrazin-6-yl] -phenyl }-urea; 
1 -(5-Chloro-2,4-dimcthoxy-phenyl)"3- { 3-[8-(pyridin-4-ylmethoxy)-imidazo [ 1 ,2-a]pyrazin-6- 

yi]-phenyl}-urea; 

1 -(3-Cyano-phenyl)-3 - { 3 -[8-(pyridin^-ylmethoxy)-imidazo [ 1 ,2-a3pyrazin-6-yl]-phenyl }~ 
urea; 
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l-(2,4-Diethoxy-54rifli 

a]pyrazin^yl]-phenyi}~urea; 
H5<;hloro-2-inetho^ 

a]pyra2in-6-yl]"phcnyl} -urea 
H2-(2-Hydroxy-ethoxy)-54iM^ 

imidazo[ L2-a]pyrazin-6-yI } -phenyl)-urea; 
{2-[3-(3-{8-[(Pyridin-4-yta^ 

trifluoromethyl-phenoxyj-acetic acid; 
H2K2-Methylamino~ethoxy)~5-rt^ 

amino]-imidazo[l,2-a]pyrazia-6-yl}-phenyl)-uiea; 
i-[2-(2-Dimethylammo-ethoxy^^ 

aniino]-iinidazo[l,2-a]pyraziQ-6"yI } -phenyl) urea; 
H3-CM>ro-44iydroxyme±yl^ 

a]pyrazin-6-yl } ~phenyl)-urea; 
HS-Chlaro-2-([l,3]dio^^ 

imidazo [ 1 »2-a]pyrazin-6-yl ) -phenyl)-urea: 
1 -[5-ChJoro-2-(2-hydroxy-ethoxy)-phenyl]-3-(3- { 8-[(pyridin-4-ylmethyl)-amino]- 

imidazo[l ,2-a]pyrazin-6-yl } -phenyl>urea; 
l-[5<Moro-2-(2-methylamino^ 

iinidazo[l > 2-a]pyrazin-6-y] ] -phenyl)-urea; 
]-[5-ChJoro-2H2-dimethylanuno-ethoxy)-phenyl] 

imidazo[l,2--a]pyrazin-6-yl}-pheiiyi)-urea; 
l-[2-(2-Piperazin-l-yi-et^ 

amino]-imidazo[] ,2-a]pyrazin-6~yl }-phenyl)-area; 
H2-(2-MoiphoUn^-yl-e^^ 

amino] -imidazofl ^-ajpyrazin-e-yl } -phenyl)-urea; 
1 -[2-(3"Hydroxy-prQpoxy)-54rifluoromethyI-pheriyl]-3-(3-{ S-I^yridi^-ylmethy^-amiiio]- 

imidazo[l ,2-a]pyrazin-6-yl }-phenyl)-urea; 
l-[2-(3-MetIiylamiiio-propoxy)-5-trifluoromethyl-phenyl]-3^ 

amino]--imida2o[l,2-a]pyrazin-6-5d}-phcnyl)-urea; 
H5<Moro~2^3-hydroxy-propoxy)^ 

imidazo[l,2-a]pyrazin-6-yl}-phenyl)-urea 
1 -(3- { 8-[(Pyridin^-ylmcthyl)-aiiiino]-iiiiida2;o[ 1 ,2-a]pyrazin-6~yl } -pheay]>3-[2-(2- 

pyrroMn-l-yI-ethoxy)-5-Uifl^^ 
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l-(2-Hydroxy-5-tri^ 

a]pyrazin-6-yl } -phenyl)- urea 
[00102] Compounds, salts, and any other pharmaceutical^ acceptable forms of the 
invention, as defined above to be encompassed within the terms "compound" and 
"compounds," can be administered as the neat chemical, but, in certain embodiments, are 
administered as a pharmaceutical composition or formulation. Accordingly, the invention 
provides pharmaceutical formulations comprising a compound including, of course, a 
pharmaceutical^ acceptable form, of Formula I, together with one or more pharmaceutical^ 
acceptable carriers, excipients, adjuvants, diluents, or other ingredients. 
[00103] Pharmaceutical carriers must be of sufficiently high purity and sufficiently low 
toxicity to render them suitable for administration to die animal being treated. The carrier 
can be inert or it can possess pharmaceutical benefits. The amount of carrier employed in 
conjunction with the compound is sufficient to provide a practical quantity of material for 
admini stration per unit dose of the compound. 

[00104] Exemplary pharmaceutical^ acceptable carriers or components thereof are 
sugars, such as lactose, glucose and sucrose; starches, such as corn starch and potato starch; 
cellulose and its derivatives, such as sodium carboxymethyl cellulose, ethyl cellulose, and 
methyl cellulose; powdered tragacanih; malt; gelatin; talc; solid lubricants, such as stearic 
acid and magnesium stearate; calcium sulfate; synthetic oils; vegetable oils, such as peanut 
oil cottonseed oil, sesame oil, olive oil, and corn oil; polyols such as propylene glycol, 
glycerine, soibitol, mannitol, and polyethylene glycol; alginic acid; phosphate buffer . 
solutions; emulsifiers, such as the TWEENS; wetting agents, such sodium lauryl sulfate; 
coloring agents; flavoring agents; tableting agents; stabilkers; antioxidants; preservatives; 
pyrogen-free water; isotonic saline; and phosphate buffer solutions. 

[00105] Optional active agents may be included in a pharmaceutical composition, 
which do not substantially interfere with the activity of the compound of the present 
invention. In other words, combination therapy is contemplated. 

[00106] Effective concentrations of one or more of the compounds of the invention 
including pharmaceutically acceptable salts, esters or other derivatives thereof are mixed with 
a suitable pharmaceutical carrier, excipients, adjuvant, or vehicle, hi instances in which the 
compounds exhibit insufficient solubility, methods for solubilizing compounds may be used. 
Such methods are known to those of skill in this art, and include, but are not limited to, using 
cosolvents, such as dimethylsulfoxide (DMSO), using surfactants, such as TWEEN, or 
dissolution in aqueous sodium bicarbonate. Derivatives of the compounds, such as salts of 
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the compounds or prodrugs of the compounds may also be used in formulating effective 
pharmaceutical compositions. 

[00107] Upon mixing or addition of the compound(s) of the invention, the resulting 
mixture may be a solution, suspension, emulsion or the like. The form of the resulting 
mixture depends upon a number of factors, including the intended mode of administration 
. and the solubility of the compound in the chosen carrier or vehicle. The effective 
concentration sufficient for ameliorating the symptoms of the disease, disorder, or condition 
treated and may be empirically determined. 

[00108] Compounds of the invention may be administered orally, topically, 
parenterally, by inhalation or spray, sublingually, transdermally, via buccal administration, 
rectally, as an ophthalmic solution, or by other means, in dosage unit formulations. 
[00109] Dosage formulations suitable for oral use, include, for example, tablets, 
troches, lozenges, aqueous or oily suspensions, dispersible powders or granules, emulsions, 
hard or soft capsules, or syrups or elixirs. Compositions intended for oral use may be 
prepared according to any method known to the art for the manufacture of pharmaceutical 
compositions and such compositions may contain one or more agents, such as sweetening 
agenrs. flavoring agents, coloring agents and preserving agents, in order to provide 
pharmaceutical^ elegant and palatable preparations. Oral formulations contain between 0.1 
and 99% of a compound of the invention and usually at least about 5% (weight %) of a 
compound of the present invention. Some embodiments contain from about 25% to about 
50% or from 5% to 75% of a compound of invention. 

[00110] Orally administered compositions also include liquid solutions, emulsions, 
suspensions, powders, granules, elixirs, tinctures, syrups, and the like. The pharmaceutically 
acceptable carriers suitable for preparation of such compositions are well known in the art. 
Oral formulations may contain preservatives, flavoring agents, sweetening agents, such as 
sucrose or saccharin, taste-masking agents, and coloring agents. 

[001.11] Typical components of carriers for syrups, elixirs, emulsions and suspensions 
include ethanol, glycerol, propylene glycol, polyethylene glycol, liquid sucrose, sorbitol and 
water. Syrups and elixirs may be formulated with sweetening agents, for example glycerol, 
propylene glycol, sorbitol or sucrose. Such formulations may also contain a demulcent 
[00112] Compounds of the invention can be incorporated into oral liquid preparations 
such as aqueous or oily suspensions, solutions, emulsions, syrups, or elixirs, for example. 
Moreover, formulations containing these compounds can be presented as a dry product for 
constitution with water or other suitable vehicle before use. Such liquid preparations can 
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contain conventional additives, such as suspending agents (e.g„ sorbitol syrup, methyl 
cellulose, glucose/sugar, syrup, gelatin, hydroxyetbyl cellulose, carboxymethyl cellulose, 
aluminum stearate gel, and hydrogenated edible fats), emulsifying agents (e.g., lecithin, 
sorbitan monsoleate, or acacia), non-aqueous vehicles, which can include edible oils (e.g., 
almond oil, fractionated coconut oil, silyl esters, propylene glycol and ethyl alcohol), and 
pieservatives (e.g., methyl or propyl p-hydroxybenzoate and sorbic acid). 
[00113] For a suspension, typical suspending agents include methylcellulose, sodium 
carboxymethyl cellulose, AVICEL RC-591 tragacanth and sodium alginate: typical wetting 
agents include lecithin and polysorbate 80; and typical preservatives include methyl paraben 
and sodium benzoate. 

[00114] Aqueous suspensions contain the active material(s) in admixture with 
excipients suitable for the manufacture of aqueous suspensions. Such excipients are 
suspending agents, for example sodium carboxymcthylceUulose, methylcellulose, 
hydropropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tragacanth and gum 
acacia; dispersing or wetting agents; may be a naturally-occurring phosphatide, for example, 
lecithin, or condensation products of an alkylene oxide with fatty acids, for example 
polyoxyelhyiene stearate, or condensation products of ethylene oxide with long chain 
aliphatic alcohols, for example heptadeeaethyieneoxycetanol, or condensation products of 
ethylene oxide with partial esters derived from fatty acids and a hexitol such as , 
polyoxyethylene sorbitol substitute, or condensation products of ethylene oxide with partial 
esters derived from fatty acids and hexitol anhydrides, for example polyethylene sorbitan 
substitute. The aqueous suspensions may also contain one or more preservatives, for 
example ethyl, or n- propyl p-hydroxybenzoate. 

[00115] Oily suspensions may be formulated by suspending the active ingredients in a 
vegetable oil, for example peanut oil, olive oil, sesame oil or coconut oil, or in a mineral oil 
such as liquid paraffin. The oily suspensions may contain a thickening agent, for example 
beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above, and 
flavoring agents may be added to provide palatable oral preparations. These compositions 
may be preserved by the addition of an anti-oxidant such as ascorbic acid. 
[00116] Pharmaceutical compositions of the invention may also be in the form of oil- 
in-water emulsions. The oily phase may be a vegetable oil, for example olive oil or peanut 
oil, or a mineral oil, for example liquid paraffin or mixtures of these. Suitable emulsifying 
agents may be naturally-occurring gums, for example gum acacia or gum tragacanth, 
naturally-occurring phosphatides, for example soy bean, lecithin, and esters or partial esters 
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derived from fatty acids and hexitol, anhydrides, for example sorbitan monoleate, and 
condensation products of the said partial esters with ethylene oxide, for example 
polyoxycthybne sorbitan monoleate. 

[00117] Dispersible powders and granules suitable for preparation of an aqueous 
suspension by the addition of water provide the active ingredient in admixture with a 
dispersing or wetting agent, suspending agent and one or more preservatives. Suitable 
dispersing or wetting agents and suspending agents are exemplified by those already 
mentioned above. 

[00118] Tablets typically comprise conventional pharmaceutical^ compatible 
adjuvants as inert diluents, such as calcium carbonate, sodium carbonate, mannitol, lactose 
and cellulose; binders such as starch, gelatin and sucrose; disintegrants such as starch, alginic 
acid and croscarmelose; lubricants such as magnesium stearate, stearic acid and talc. 
Glidants such as silicon dioxide can be used to improve flow characteristics of the powder 
mixture. Coloring agents, such as the FD&C dyes, can be added for appearance. Sweeteners 
and flavoring agents, such as aspartame, saccharin, menthol, peppermint, and fruit flavors, 
can be useful adjuvants for chewable tablets. Capsules (including time release and sustained 
release formulations) typically comprise one or more solid diluents disclosed above. The 
selection of carrier components often depends on secondary considerations like taste, cost, 
and shelf stability. 

[00119] Such compositions may also be coated by conventional methods, typically 
with pH or time-dependent coatings, such that the subject compound is released in the 
gastrointestinal tract in the vicinity of the desired topical application, or at various times to 
extend the desired action- Such- dosage forms typically include, but are not limited to, one or 
more of cellulose acetate phthalate, polyvinylacetate phthalate, hydroxypropyl 
methylcellulose phthalate, ethyl cellulose, Eudragit coatings, waxes and shellac. 
[00120] Formulations for oral use may also be presented as hard gelatin capsules 
wherein the active ingredient is mixed with an inert solid diluent, for example, calcium 
carbonate, calcium phosphate- or kaolin, or as soft gelatin capsules wherein the active 
ingredient is mixed with water or an oil medium, for example peanut oil, liquid paraffin or 
olive oil. 

[00121] Pharmaceutical compositions may be in the form of a sterile injectable 
aqueous or oleaginous suspension. This suspension may be formulated according to the 
known art using those suitable dispersing or wetting agents and suspending agents that have 
been mentioned above. The sterile injectable preparation may also be a sterile injectable 
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solution or suspension in a non-toxic parentally acceptable diluent or solvent, for example as 
a solution in 1,3-hutanedioL Among the acceptable vehicles and solvents thai may be 
employed are water, Ringer's solution, and isotonic sodium chloride solution. In addition, 
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this 
purpose any bland fixed oil may be employed including synthetic mono- or diglycerides. In 
addition, fatty acids such as oleic acid can be useful in the preparation of injectablcs. 
[00122] Compounds of the invention may be administered parenterally in a sterile 
medium. Parenteral administration includes subcutaneous injections, intravenous, 
intramuscular, intrathecal injection or infusion techniques. The compound or compounds of 
the invention, depending on the vehicle and concentration used, can either be suspended or 
dissolved in the vehicle. Advantageously, adjuvants such as local anesthetics, preservatives 
and buffering agents can be dissolved in the vehicle. In many compositions for parenteral 
administration the carrier comprises at least about 90% by weight of the total 
composition. Certain carriers for parenteral administration include propylene glycol, ethyl 
oleate, pyrrolidone, ethanol, and sesame oil. 

[00123] Compounds of the invention may also be administered in the form of 
suppositories for rectal administration of the drug. These compositions can be prepared by 
mixing the drug with a suitable non-irritating excipient that is solid at ordinary temperatures 
but liquid at rectal temperature and will therefore melt in the rectum to release the drug. Such 
materials include cocoa butter and polyethylene glycols. 

[00124] Compounds of the invention may be formulated for local or topical 
application, such as for topical application to the skin and mucous membranes, such as in the 
eye, in the form of gels, creams, and lotions and for application to the eye. Topical 
compositions of the present invention may be in any form including, for example, solutions, 
creams, ointments, gels, lotions, milks, cleansers, moisturizers, sprays, skin patches, and the 
tike. 

[00125] Such solutions may be formulated as 0.01% -10% isotonic solutions, pH about 
5-7, with appropriate salts. Compounds of the invention may also be formulated for 
transdermal administration as a transdermal patch* 

[00126] Topical compositions containing the active compound can be admixed with a 
variety of carrier materials well known in the art, such as, for example, water, alcohols, aloe 
vera gel, allantoic glycerine, vitamin A and E oils, mineral oil, propylene glycol, PPG-2 
myristyl propionate, and the like. 

[00127] Other materials suitable for use in topical carriers include, for example, 
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emollients, solvents, humcctants, thickeners and powders. Examples of each of these types of 
materials, which can be used singly or as mixtures of one or more materials, are as follows: 
[00128] Emollients may be used, such as stearyl alcohol, glyceryl monoricinoleate, 
glyceryl monostearate, propane- 1,2-diol, butane-l,3-diol, mink oil, cetyl alcohol, iso-propyl 
isosteardte, stearic acid, iso-butyl palmitate, isocetyl stearate, oleyl alcohol, isopropyl lauratc, 
hexyl laurate, decyl oleate, octadecan-2-ol, isocetyl alcohol, cetyl palmitate, 
dimethylpolysiloxane, di-n-butyl sebacate, iso-propyl myristate, iso-propyl palmitate, iso- 
propyl stearate, butyl stearate, polyethylene glycol, triethylene glycol, lanolin, sesame oil, 
coconut oil, arachis oil, castor oil, acetylated lanolin alcohols, petroleum, mineral oil, butyl 
myristate, isostearic acid, palmitic acid, isopropyl linoleate, lauryl lactate, myristyl lactate, 
decyl oleate, and myristyl myristate; propellants, such as propane, butane, iso-butane, 
dimethyl ether, carbon dioxide, and nitrous oxide; solvents, such as ethyl alcohol, methylene 
chloride, iso-propanol, castor oil, ethylene glycol monoethyl ether, (Methylene glycol 
monobutyl ether, diethylenc glycol monoethyl ether, dimethyl sulphoxide, dimethyl 
formamide, tetiahydrofuran; humectants, such as glycerin, sorbitol, sodium 2-pyrrolidone-5- 
carboxylate, soluble collagen, dibutyl phthalate, and gelatin; and powders, such as chalk, talc, 
fullers earth, kaolin, starch, gums, colloidal silicon dioxide, sodium polyacrylate, tetra alkyl 
ammonium smectites, trialkyl aryl ammonium smectites, chemically modified magnesium 
aluminium silicate, organically modified montmorillonite clay, hydrated aluminium silicate, 
fumed silica, carboxyvinyl polymer, sodium carboxymethyl cellulose, and ethylene glycol 
monostearate. 

[00129] Compounds of the invention may also be topically administered in the form of 
liposome delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and 
multilamellar vesicles. Liposomes can be formed from a variety of phospholipids, such as 
cholesterol, stearylamine or phosphatidylcholines. 

[00130] Other compositions useful for attaining systemic delivery of the subject 
compounds include sublingual, buccal and nasal dosage forms. Such compositions typically 
comprise one or more of soluble filler substances such as sucrose, sorbitol and maimitol, and 
binders such as acacia, microcrystalline cellulose, carboxymethyl cellulose, and 
hydroxypropyl methylcellulose. Glidants, lubricants, sweeteners, colorants, antioxidants and 
flavoring agents disclosed above may also be included. 

[00131] Compositions for inhalation typically can be provided in the form of a 
solution, suspension or emulsion that can be administered as a dry powder or in the form of 
an aerosol using a conventional propellant (e.g., dichlorodifluoromethane or 
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trichlorofluoromethane). 

[00132] The compositions of the present invention may also optionally comprise an 
activity enhancer* The activity enhancer can be chosen from a wide variety of molecules that 
function in different ways to enhance antimicrobial effects of compounds of the present 
invention. Particular classes of activity enhancers include skin penetration enhancers and 
absorption enhancers. 

[00133] Pharmaceutical compositions of the invention may also contain additional 
active agents that can be chosen from a wide variety of molecules, which can function in 
different ways to enhance the therapeutic effects of a compound of the present invention. 
These optional other active agents, when present, are typically employed in the compositions 
of the invention at a level ranging from about 0.01% to about 15%. Some embodiments 
contain from about 0.1% to about 10% by weight of the composition. Other embodiments 
contain from about 0,5% to about 5% by weight of the composition. 

[00134] The invention includes packaged pharmaceutical formulations. Such 
packaged formulations include a pharmaceutical composition containing one or more 
compounds, including of course salts and other pharmaceutical^ acceptable forms thereof, of 
the invention in a container and instructions for using the composition to treat a patient 
(typically a mammal and more typically, a human patient) suffering from a disease or 
disorder responsive to kinase modulation or Hsp90 complex modulation, or prevent such a 
disease or disorder in a patient 

[00135] Hie invention includes providing prescribing information; for example, to a 
patient or health care provider, or as a label in a packaged pharmaceutical formulation. 
Prescribing information may include for example efficacy, dosage and administration, 
contraindication and adverse reaction information pertaining to the pharmaceutical 
formulation. 

[00136] In all of the foregoing, the compounds of the invention can be administered 
alone, as mixtures, or in combination with other active agents. 

[00137] The compounds of the present invention can be useful for the treatment of 
diseases and disorders responsive to kinase modulation, The compounds of the present 
invention can be useful for the treatment of diseases and disorders responsive to Hsp90 
complex modulation. As used herein, "modulation" refers to a change in kinase or Hsp90 
complex activity as a direct or indirect response to the presence of a compound of Formula I, 
relative to the activity of the kinase or Hsp90 complex in the absence of the compound. The 
change may be an increase in activity or a decrease in activity, and may be due to the direct 
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interaction of the compound with the kinase or Hsp90 complex, or due to the interaction of 
the compound with one or more other factors that in tuni affect kinase activity or Hsp90 
complex activity. For example, the presence of the compound may increase or decrease 
kinase activity by directly binding to the kinase, by causing (directly or indirectly) another 
factor to increase or decrease the kinase activity, or by (directly or indirectly) increasing or 
decreasing the amount of kinase present in the cell or organism. 

[00138] In certain embodiments, compounds described herein are modulators of 
protein kinases. In certain embodiments, the compounds described herein are inhibitors of 
the protein kinases. In certain embodiments, the compounds inhibit at least one of EphB^, 
Tie-2, c-Kit, PDGF-Ra, and VEGF-R2 kinases. In certain embodiments, the compounds 
inhibit more than one of EphB 4 , Tie-2, c-Kit, PDGF-Ra, and VEGF-R2 kinases. In certain 
embodiments, the compounds modulate the Hsp90 complex. 

[00139] Accordingly, the invention includes a method of treating a patient, such as a 
human patient, having a disease or disorder responsive to kinase modulation, comprising 
administrating to the patient a therapeutically effective amount of a compound of Formula I. 
The invention includes a method of treating a patient, such as a human patient, having a 
disease or disorder responsive to Hsp90 complex modulation, comprising administrating to 
the patient a therapeutically effective amount of a compound of Formula I. 
[00140] A method of treating a patient having a disease or disorder responsive to 
kinase, particularly EphlU kinase modulation comprising administering to the patient a 
therapeutically effective amount of one or more of the compounds of Formula I is provided. 
A method of treating a patient having a disease or disorder responsive to Hsp90 complex 
modulation comprising administering to the patient a therapeutically effective amount of one 
or more of the compounds of Formula I also is provided. 

[00141] Also provided Ls the use of a compound of Formula I for the manufacture of a 
medicament for the treatment of a patient having a disease or disorder responsive to kinase, 
particularly EphB4 kinase. Also provided is the use of a compound of Formula I for the 
manufacture of a medicament for the treatment of a patient having a disease or disorder 
responsive to Hsp90 complex modulation. Also provided is the use of a compound of 
Formula I for the manufacture of a medicament for the treatment of a patient having 
angiogenesis. 

[00142] In some embodiments, the compounds of Formula I inhibit at least one of 
EphB*, Tie-2, c-Kit, PDGF-Ra, and VEGF-R2 kinases and can be useful for the treatment of 
diseases and disorders responsive to modulation of at least one of such kinases. In some 
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embodiments, the disease or disorder is characterized by angiogenesis supporting solid tumor 
growth or dysregulated local vascularization. 

[00.143] Methods of treatment also include modulating kinase activity, by inhibiting 
ATP binding or hydrolysis by a kinase or by some other mechanism, in vivo, in a patient 
suffering from a disease or disorder responsive to kinase modulation, by administering a 
sufficient concentration of a compound of Formula I to inhibit kinase activity in vitro. 
Methods of treatment also include modulating Hsp90 complex activity, by inhibiting the 
Hsp90 complex, in vivo, in a patient suffering from a disease or disorder responsive to Hsp90 
complex modulation, by administering a sufficient concentration of a compound of Formula I 
to inhibit Hsp90 complex activity in vitro. By "sufficient concentration" of a compound 
administered to the patient is meant the concentration of the compound available in the 
patient's system to combat the disease or disorder. Such a concentration may be ascertained 
experimentally, for example by assaying blood concentration of the compound, or 
theoretically, by calculating bioavailability. 

[00144] In some embodiments, the condition responsive to kinase modulation is cancer 
or a disease or disorder characterized by a change in angiogenesis. In some embodiments, 
the condition responsive to Hsp90 complex modulation is cancer or a disease or disorder 
characterized by a change in angiogenesis, 

[00145] The invention includes a method of treating a patient having cancer or a 
disease or disorder characterized by a change in angiogenesis by administering a compound 
of Formula I. The invention provides methods of treatment in which a compound of the 
invention is the only active agent given to a patient and also includes methods of treatment in 
which a compound of Formula I is given to a patient with an additional active agent. 
[00146] Certain compounds described herein can be useful for treating a patient 
suffering from a disease or disorder responsive to kinase modulation. 
[00147] Protein kinases, the largest family of human enzymes, are now considered to 
be the largest druggable target class. Encompassing well over 500 proteins (2% of the human 
genome), kinases play critical rales in signaling pathways controlling fundamental cellular 
processes such as proliferation, differentiation* and death (apoptosis). Abnormal kinase 
activity has been implicated in a wide range of diseases, including multiple cancers and 
autoimmune and inflammatory diseases, The multifaceted role of kinases in key ceil 
signaling pathways provides a significant opportunity to identify novel drugs targeting 
kinases and signaling pathways. Accordingly, there is intense industry-wide interest in this 
target family, with kinase related research accounting for nearly 25% of the discovery 
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programs at many pharmaceutical and biotechnology companies. The recently demonstrated 
efficacy of multiple kinase inhibitors in the treatment of cancer, including the dramatic 
clinical activity of the kinase inhibitor GLEEVHC in patients with various tumors, is 
testimony to the great clinical potential of kinase and other signal transduction inhibitors as 
therapeutics. 

[00148] Kinases are implicated in a large variety of diseases, as certain mutations in 
protein kinases can lead to activation of pathways causing, for example, the production of 
tumors, while other mutations in protein kinases block pathways and prevent a response. 
[00149] Altered PKA (cyclic AMP-dependent protein kinase) expression is implicated 
in a variety of disorders and diseases including cancer, thyroid disorders, diabetes, 
atherosclerosis, and cardiovascular disease. Altered MAP (mitogen-activated protein) kinase 
expression is implicated in a variety of disease conditions including cancer, inflammation, 
immune disorders, and disorders affecting growth and development RTKs (receptor tyrosine 
kinases), CDKs and STKs (serine/threonine kinases) have all been implicated in a host of 
pathogenic conditions including, significantly, large number of diverse cancers. Other 
pathogenic conditions that have been associated with PTKs include, psoriasis, hepatic 
cirrhosis, diabetes, atherosclerosis, angiogenesis, restenosis, ocular diseases, rheumatoid 
arthritis and other inflammatory disorders, autoimmune disease, and a variety of renal 
disorders. 

[00150] In certain embodiments, the conditions, diseases and/or disorders that are 
affected using compounds of Formula I and compositions comprising such compounds 
include, but are not limited to, psoriasis, angiogenesis, cancer (for example, chronic 
myelogenous leukemia, gastrointestinal stromal tumors, non-small cell lung cancer, breast 
cancer, ovarian cancer, recurrent ovarian cancer, prostate cancer such as hormonal refractory 
prostate cancer, kidney cancer, head and neck cancer, or colorectal cancer), 
immunoregulation (graft rejection), atherosclerosis, rheumatoid arthritis, Parkinson's disease, 
Alzheimer's disease, diabetes (for example insulin resistance or diabetic retinopathy), septic 
shock, and the like. 

[00151] Because kinases play an active role in angiogenesis certain compounds 
described herein can be useful for modulating angiogenesis. Angiogenesis, the formation of 
new blood vesseJs from preexisting ones, plays a critical role in many pathological settings, 
including cancer, chronic inflammation, diabetic retinopathy and macular degeneration. 
Angiogenesis is regulated by multiple cell-signaling pathways, including pathways controlled 
by cellular kinases. Blocking angiogenesis, through the modulation of cell kinases, therefore, 
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represents an effective approach to the treatment of diseases such as cancer. Thus methods of 
treatment include administering a sufficient amount of a compound of Formula I to decrease 
the symptoms or slow the progression of these diseases or disorders by inhibiting the rate of 
angiogenesis in a tissue. 

[00152] Compounds described herein can he useful for treating a patient .suffering 
from a disease or disorder responsive to Hsp90 complex modulation 

[00153] The Hsp90 complex or it substrate proteins have been implicated in a number 
of cancerous conditions. Thus Hsp90 complex inhibitors of the invention are particularly 
useful in the treatment of cancer, including, but not limited to, chronic myeloid leukemia, 
melanoma, breast, ovarian, brain, lung, thyroid, colorectal, prostate, and bladder cancer. 
Because of the role of Hsp90 in modulating the cellular stress response, Hsp90 inhibitors of 
the invention are also useful in the treatment of heart disease, stroke, and neurodegenerative 
diseases including multiple sclerosis, Alzheimer's dementia, and ischemic optic neuropathy. 
Thus methods of treatment include administering a sufficient amount of a compound of the 
invention to decrease the symptoms or slow the progression of these diseases or disorders. 
T001541 The invention further includes methods for combination drug therapy, in 
which a compound of the invention is given to a patient together with one or more other 
active agents. Thus in one embodiment the invention provides a method of treating cancer, 
which comprises administering to a patient in need thereof an effective amount of a 
compound of Formula I together with a second active agent, which is useful for treating 
cancer. For example the second agent may be an antitumor agent. Treatment with the second 
active agent may be prior to, concomitant with, or following treatment with a compound of 
Formula t In certain embodiments a compound of Foimula I is combined with another 
active agent in a single dosage form. Suitable antitumor therapeutics that may be used in 
combination with a compound of Formula I include, but are not limited to chemotherapeutic 
agents, for example mitomycin C, carboplatin, taxol, cisplatin, paclitaxel, etoposide, 
doxorubicin, or a combination comprising at least one of the foregoing chemotherapeutic 
agents. Radiotherapeutic antitumor agents may also be used, alone or in combination with 
chemotherapeutic agents. 

[00155] Dosage levels of the order of from about 0.1 mg to about 140 mg per kilogram 
of body weight per day can be useful in the treatment of the above- indicated conditions 
(about 0.5 mg to about 7 g per patient per day). The amount of active ingredient that may be 
combined with the carrier materials to produce a single dosage form will vary depending 
upon the host treated and the particular mode of administration. Dosage unit fonns will 
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generally contain between from about 1 mg to about 500 mg of an active ingredient. 
[00156] . Frequency of dosage may also vary depending on the compound used and tbe 
particular disease treated. In certain embodiments, a dosage regimen of 4 times daily or less 
is used. In certain embodiments, a dosage regimen of 1 or 2 times daily is used. 
[001S7] It will be understood, however, that the specific dose level for any particular 
patient will depend upon a variety of factors including the activity of the specific compound 
employed, the age, body weight, general health, sex, diet, time of administration, route of 
administration, and rate of excretion, drug combination and the severity of the particular 
disease in the patient undergoing therapy. 

EXAMPLES 

The invention is further illustrated by the following non-limiting examples. 
EXAMPLE 1. l-(3-{8-[(PYRIDIN-4-™ 
hienyl)-3-(3-trifluoromethyl-^ 
Step L 6 J 8-dibromoimidazo[l i 2-a]pyrazme (3). 

Br „ 1)HBr,H 2 0 Br 



jV* ^ — — bA^ 

Br /^ N 2) IPA, reflux Br 

1 2 3 

[00158] A mixture of bromoacetaldehyde diethyl acetal (51 grams (g)), 48% 
hydrobroinic acid (HBr) (11 milliliters (mL)), and water (11 mL) is heated at 120 °C for 1 
hour (hr). The solution is cooled, poured into a mixture of sodium bicarbonate (NaHCOs) 
(60 g) and isopropyl alcohol (IPA) (200 mL), and stirred for 0.5 hr. The mixture is filtered, 
and the filtrate is treated with 3,5-dibromo-2-ainmopyrazine (1) (33 g) and heated under 
reflux for 16 hr. The suspension is cooled in ice, treated with 48% HBr (3 mL) and diethyl 
ether (60 mL) and filtered to afford 3 (33 g) as the hydrobromide salt. 
Step 2. {6-Bromo-imidazo[l > 2-a]pyrazin-&-yiy (4). 



OEt 12 °° N^- N 



Br 
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[00159] 



A solution of e^Dibroiuo-imidazofl^-alpyraziiie 3 (1.0 equiv.), 4- 



anunomethylpyridine (1.0 equiv.) and potassium carbonate (3,0 equiv.) is dissolved in 20 ml 
3:1 acetonitrile: dimethylacetamide and is stirred at 100 °C for 16 hours. The mixture is 
cooled to RT and partitioned between ethyl acetate (EtOAc) and saturated NaHC0 3 . The 
aqueous phase is extracted with EtOAc and combined extracts are dried over Na 2 S0 4 . The 
solvent is removed under reduced pressure and the resulting residue is purified by flash 
chromatography (EtOAc) to yield (6-Bromo-imidazo[l t 2-a]pyrazin-8-yl)-pyridin-4-ylmethyl- 
amine 4. 

Step 3. [6-(3-Amino-phenyl)4midazofh2-a]pyrazin^ (5). 



[00160] A mixture of (6-Bromo-imidazo[l > 2-a]pyrazin-8-j4)-pyridin^-ylmcthyl-ami 
4 (1.0 equiv.), 3-aminopbenyl boronic acid (1.1 equiv.), Pd (PPh 3 ) 4 (0.10 equiv.), and K3PO4 
(2.20 equiv.) in 4:1 l,4-dioxane:water is heated to 90°C for 24 hr. The mixture is cooled to 
RT and partitioned between EtOAc and sat. NaHCO*. The aqueous phase is extracted with 
EtOAc and combined extracts are dried over Na 2 SO*. The solvent is removed under reduced 
pressure and the resulting residue is purified by flash chromatography (EtOAc) to yield [6-(3- 
Amino-phcnyl)-imidazo[l »2~a]pyrazin-8-yl]-pyridin-4-ylmethyI-ainine 5, 
Step 4. l-(3-{8-[ (Pyridin-4'ylmethylhGmiri4?]4nudazo^ 
trifluoromethyl-phenyl)-urea (6) 




NH 2 
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[00161] A mixture of LOO eq. of [e-CB-Aiiiiiio-phenyO-nTiidazoCl^-alpyraziivS'yl]- 
pyridin-4-ylmethyl-aniiBe (5) and 1.00 eq. of 3-trifluoromethylphenyl isocyanatc in toluene is 
stirred at room temperature for 24 brs< The mixture is partitioned between EtOAc and 
saturated NaHC0 3 , The aqueous phase is extracted with EtOAc and the combined extracts 
axe dried over Na 2 SC>4. The solvent is removed under reduced pressure and the resulting 
residue is purified by flash chromatography (EtOAc) to yield l-(3-{8"[(Pyridin-4-ylmethyl)- 
amino]-imidazo[l ,2-a]pyrazin-6-yl }-phenyl>3-(3-trifluoromethyi-phenyl)-urea 6. MF= 
C26H20F3N70, MW=S03.48; Mass Spec mfz (NT +1) 50417. 

EXAMPLE 2. SYNTHESIS OF 8-0 -SUBSTlTUTED-6- ARYL-INnD AZO [ 1 ,2- A]P YRAZINES 




7 6 9 

Step 2. Preparation of8-0'Substiti4ed-6-bronw4midazoll,2-a]pyrc^ (8). 
[00162] Procedure 1: A solution of LOO eq. of e^-dibrotno-imidazotl^-a^pyrazine 7 
(prepared in the same manner as compound 3) in N,N-dimethylformamide is added to a 
preformed solution of 1.2 eq. sodium hydride and L0 eq. of alcohol in N,N- 
dimethylformaraide. The resulting mixture is stirred for 2 hours and quenched by the 
addition of water. The suspension is filtered and washed successively with water, acetone, 
and ethyl ether to yield 8. 

Step 3. Preparation of8-0-Substituted^aryMmidazo[l f 2-a]pyrM (9). 

[00163] A mixture of LOO eq. of 8-0-substituted-6-bromo-imidazo[l,2-a]pyra7.ine, 1 .1 
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eq. of ^-substituted boronic acid, and 0.10 eq. of Pd (PPh 3 )4, 2.2 eq. of K3PO4 in 4:1 1,4- 
dioxane: water is beated to 90°C for 24 hr. The mixture is cooled to RT and partitioned 
between ethyl acetate (EtOAc) and saturated NaHCO*. The aqueous phase is extracted with 
EtOAc and combined extracts are dried over Na2S0 4 . The solvent is removed under reduced 
pressure and the resulting residue is purified by flash chromatography (50% EtOAcrhexanes) 
to yield compound 9. 

EXAMPLH 3. SYNTJHfnSJS OP CERTAIN SUBSTITUTED TMTD AZO [ 1 ,2- A]PYRA2INBS 
Example 3a. Preparation of l-(4<hlorophenyl)-3-(3~(8~(pyridin-4-ylmeiho 
a]pyrazin-6-yl)phenyl)urea (11). 




io 11 



[00164] A mixture of 1.00 eq. of S^S-Cpyridin^-ylmethoxy^udazotl^-aJpyrazin'e- 
yl)benzenamine 5, 1.00 cq. of phenyl isocyanatc in toluene is stirred at room temperature for 
24 hr. The mixture is partitioned between EtOAc/saturated NaHCOs. The aqueous phase is 
extracted with EtOAc and the combined extracts are dried over Na 2 S0 4 . The solvent is 
removed under reduced pressure and the resulting residue is purified by flash 
chromatography (EtOAc) to yield 11. 

EXAMPLE 4. Preparation of 4-P^TDYLMEiiroxY>IP-y\NrLiNE 
Step L 6~Bromo^{pyridin^-ylmethQxynmidaz^ 
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[00165] 4-P^idylcarbinol (1.84g, 16.9mmol) in THF (lOmL) is added to a suspension 
of NaH (0.81g, 95%) in THF (40mL) dropwise at 0 C. After 1 hour the reaction is 
transferred to an addition funnel and added to a solution of 6 5 8-dibromoimidazo[l,2- 
a]pyrazine (4.67g, 16.9mmol) in dimethylacetamidc (50mL). Once added, the reaction is run 
overnight at room temperature. The reaction is quenched after 16 hours by adding 100 nil 
water. The resultant solid is then triturated for 20 minutes and the compound filtered and 
washed 3 times with J 00 ml water and vacuum-dried to yield 12 as a cream-colored solid. 
Step 2. [6-(3-A7nino-phenyl)-imidazp[l 9 2^]w (13) 



3.29mmol), 3-aminophenylboronic acid hemisulfate salt (673rng, 1.1 cquivs, 3.62 mmol) and 
potassium phosphate (2.2 equivalents, 7.24 mmol, 1.53 g dissolved in 5 mL water) and 
tetrakis-triphenylphosphine palladium (0.33 mmol, 380 mg) are dissolved in ethylene glycol 
dimethyl ether (20 ml) in a pressure vessel and heated at 95 °C with stirring. The reaction 
mixture is extracted after 16 hours with 150 ml ethyl acetate and washed twice with NaHCOs 
(100 nil) and once with brine (100 ml). The organic layers are dried over anhydrous sodium 
sulfate. The crude solution is filtered, concentrated and placed on high vacuum until the 
sample solidified. The solid is triturated with diethyl ether (50 ml) to yield 13 as a tan solid. 




[00166] 



6-BromO"8-(pyridin-4~yln]ethoxy)-iraida7o[] >2-a]pyrazirie 



(1.Q& 
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EXAMPLE 5. Preparation of 1 -[3-(8- { [ (2- Amino -Era YL)-PYRIDlN-4-YL^IETHYL- amino] - 

METHYL)~l*nDAZO[l>A]PYRAZ^ 
PHENYL>UREA 

Step L {2-[(Pyridin-4-ylmethyl)-amino]-ethyl}-cari^ acid tert-butyl ester 

H 

NHBoc 

14 

(00367] N-Boc-ethylenediamine is added in one portion to a solution of 4-pyridine 
carboxaldehyde {0.67 g, 6.2 mmol) in 30 mL of CII2CI2. The resulting reaction mixture is 
stirred at RT for an hour, and NaBH(OAc)3 (2.65 g, 12 mmol) is slowly added. Stirring 
continues for an additional 1 6 hrs. Saturated NaHCC>3 solution is then added and the de*sired 
amine is extracted using CHbCVMeOH (3:1) mixture. Flash chromatography using 5% 
MeOH/CHoClj affords the title compound 14 as a pale yellow oil. 
Step 2. {2-[(6-Broma-imidazol l r 2-a]pyTozin-&-ylmethyfy^ 
carbamic acid ten-butyl ester 

XL 

BocHN^^ > 

[00168] K2CO3 (23 g, 17 mmol) followed by {2-[(pyridin-4-ylmethyl)-amino]-ethyl}- 
carbanoic acid tert-butyl ester (1.4 g, 5.6 mmol) is added to a solution of 6,8-dibromo- 
imidazo[l>a]pyrazine (L5 g ? 5.6 mmol) in 20 mL of a CH3CN/DMA (3:1) mixture. The 
resulting solution is heated at 50 °C f or 16 hrs, cooled to RT, and the solvent is removed 
under reduced pressure. The crude mixture is purified by column chromatography (30% 
EtiO/EtOAc) to give the title compound 15 as an orange foam. 
Step 3. (2-{t6'(i'ammO'phenyl)4midazoll 1 2-a]pymzm 
amno}-ethyl)-carbamic acid tert-butyl ester 
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NH 2 16 



[00169] A solution of {2-[(6-brorao-imidazo[l ,24]pyrazin-8-ylmelhyl)-pyridin-4- 
ylmethyl)-amino] -ethyl }-carbamic acid tert-butyl ester (0.60 g, 13 mmol) in 8 mL of DME is 
added to a sealed tube, followed by Pd(PPh3)4 (0.16 g, 0.13 mmol) and 3-aminophenyl 
boronic acid hemisulfate (0.28 g, 1,5 mmol). The resulting solution is treated with a K3PO4 
(0.63 g, 3.0 mmol) in' 2 ml of water and heated at 100 °C for 16 hrs. The reaction mixture is 
cooled to RT, and the solvent is removed under reduced pressure. Flash chromatography 
with 20% acetone/CH2Cl2 affords the title compound 16 as an orange foam. 
Step 4. (2-[6-{3-[3-(4-methoxy-3-lrifluoromelhyl-phen^ 

aJpyrazin-8-ylmethyiypyridin-4-ylmethyl)-wnin^ acid tert-butyl ester 



BocHN 




[00170] 4-Isocyanato-l-methoxy-2-trifluoromethylbenzene (0.05 g, 0.24 mmol) in 1 
mL of CII2CI2 is added to a solution of (2-{[6<3-amino-phenyl)-imidazo[l 5 2-a]pyrazin-8- 
ylmethyl]-pjTidin-4-ylmethyl)-amino}-elliyl)-carbamic acid tert-butyl ester (0.11 g, 0.24 
mmol) in 2 mL of CH2CI2 and the resulting reaction mixture is stirred for 16 hrs. The solvent 
in removed under reduced pressure and the crude mixture is purified. Flash chromatography 
using 30% acetone/CHaCLj gives the tide compound 17 as a white solid. 
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Step 5. W3-(&-{[(2-Amino-ethyl)-pyridin+yh^ 
aJpyrazin-6-yl)-p!ienyl]-3-(4-meilwxy-3-t^ 




18 

[00171] A solution of {2-[(6-{343-(4-racthoxy-3-tri^^ 

phenyl } -imidazo[l ,2-a]pyrazin-8-ylme%l)-py^ acid 
tcrt-butyl ester (0,11 g, 0.16 mniol) in 2 niL of CH 2 C1 2 is treated with HC1 (0.7 mL, 1.4 
mmol) and heated at 100 °C for 4 hrs. The reaction mixture is cooled to RT and the solvent is 
removed under reduced pressure. The bis HC1 salt is recrystallized using 
CH 2 CI 2 /Et 2 0/Hexanes to afford the desired compound 18 as a white solid. 

EXAMPLE 6. Additional Compotjnds 

[00172] The following compounds shown in TABLE I and TABLE 2 were prepared in 
accordance with the methods provided iu Examples 1 to 5. Those of ordinary skill in the art 
of organic synthesis will recognize when starting materials or reaction conditions should be 
varied to obtain the desired compound. 

[00173] MS data reported in this example was obtained as follows: 
MS conditions: Electrospray MS is performed on a MICROMASS LCT equipped with a 
LockSpray source for accurate mass measurements. Spectra are acquired in positive ion 
mode from 100-1000 Da at an acquisition rate of 1 spectrum/0.9s with a 0.1s inteiscan delay. 
The instrument is tuned for a resolution of 5000 (FWHM). Every 5 th scan is taken from the 
reference position of the Lockspray source. Leucine enkephalin (556.2771 [M+H] 4 ) is used 
as the reference, or lock mass. 
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Cmp* 

# • 



19 



Structure 




HN^O 

F 3 C V^V NH 



Name and 
Molecular Formula 



l-(2-Methoxy-5- 
trifluoromethyl-phenylV3-{3' 
[8-(pyridin-4-ylmethoxy> 
imidazo[ 1 ,2-a]pyraziii-6-yI] - 
phenyl} -urea 
C27H21F3N6O3 



MW 



534.16 



MS 
m/z 
(M*l) 



535.17 



20 




l-(5-Chloro-2-metboxy- 
phenyl)-3-{ 3-[8-(pyridin-4- 
ylmethoxy)-imidazo[l ,2- 
a}pyxazin-6-yl]-phenyl}-urea 

C26H 2J C1N 6 05 



500.13 



501.31 



HN^O 



21 




O" 




I -(2-Oiloro-5-trifluoromethyl- 
phenyl)-3-{ 3-[8-(pyridin-4- 
ylmethoxy)-iraidazo[l^- 
a]pyrazin-6-yl]-phenyl}-urea 



538.11 



539.28 



HN^O 
F a C^^NH 



CI 
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Cmp. 
# 



Structure 



Name and 
Molecular Formula 



MW 



MS 
mlz 
(M* 1) 



22 




l-(2-Fliioro-5-trifluoromethy]- 
pheayl)-3- { 3-[8-(pyridin-4- 
ylmethoxyHmidazo [ 1 ,2- 
a]pyrazin-6-yl]-phenyl } -urea 
C 2 6H,8F 4 N 6 02 



522.14 



523.32 



HN^O 



23 




l-[2-(2-Metkoxy-ethoxy)-5- 
trifluoromethyl-phenyI3-3- { 3 - 
[8-(pyridin-4-ylraethoxy)- 
imidazof 1 ,2-a]pyrazin-6-yl] - 
phenyl }-urea 



578.19 



579.26 



24 




1 -(2-Methoxy-5-nitro-phenyl)- 

3-{3-[8-(pyridin-4-ylmethoxy)- 

imidazo[l,2-a]pyrazin-6-yl]- 

phenyl}-urea 

Ca5H2]N 7 05 



511.16 



512.23 



HN^O 

XX 
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Cinp. 
# 



Structure 



Name and 
Molecular Formula 



MW 



MS 
m/z 



25 




l-iS-fSKPyridin^-ylmethoxy)- 
imidazo[l ,2-a]pyra2in-6-yl]- 
phenyl }-3-(3-trifluoromethyl- 
phenyl)~urea 



504.15 



505,20 



26 



F 3 C 




l-(2,4-Dimethoxj^5- 
trifluoroniethyl-phenyl)-3-(3- 
[8-(pyridin-4-ylinethoxy> 
imidazof l,2-a]pyrazin-6-yiJ- 
phenyl}-urea 

C 2 8H23F 3 N 6 04 



564.17 



565,21 



27 




1 -(5-Chloro-2,4-dijnethoxy- 
phenyl)-3-{3-[8-(pyridin-4- 
ylmethoxy)-miidazo[l,2- 
a]pyrazin-6-yl]-phenyl] -urea 
C^H 23 C1N 6 0 4 



530.14 



531.14 
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Crap. 
# 


Structure 


Name and 
Molecular Formula 


MW 


MS 
(M + l) 


28 


9 

o 

T 

HN^O 

u 


l-(3-Cyano-phenyl>3- { 3-18- 
(pyiidin-4-ylmetboxy)- 
imidazo[I > 2-a]pyrazin-6-yl]- 
phenyl}-urea 

C26H 15 N 7 02 


461.16 


462.10 


29 


o 

HN^O 


l-(2 f 4-Diethoxy-5- 
trifluoromethyl-phenyl)-3- { 3- 
[8-(pyridin-4-yImethoxy>- 
imidazof 1 ,2-a]pyrazi n-fr-yl]- 
phenyl} -urea 
CaoH^FaNeO* 


592.20 


593.17 


30 


Cr 


1 '(5-Chloro-2-methoxy- 
phenyl)-3-{3-[8-{2-methyl- 
pyridin-4-ylmethoxy)- 
imidazo[l ,2-a]pyrazm-6~yi;|« 
phenyl} -urea 

QtfH^ClN^ 


514.15 


515.05 



TABLE H 
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Cmp. 
# 



Structure 



Name and 
Molecular Formula 



MW 



MSm/z 



31 



HN 




HN^O 
NH 



H3- {8-I(Pyridiii-4-ylmt5thyn- 
amino3-iimdazo[l,2-a}pyra2iiv 
6-yl}-phenyl)-3H;3- 
trifluorometliyi-phenyI)-utea 



503.17 



504.17 




CF 3 



32 




l-(3-{ 8-[(Pyridin-4-yImethyl)- 
amino3-imidazo[ 1 ,2-a]pyrazin- 
6-yl} -pheuyl)-3-ia-tolyl-urea 
C26H23N7O 



449.2 



450.34 



33 




HJ 

1 hj 



HN^O 
NH 



H3-Chloro-phenyl)-3-(3-{ 8- 
[(pyridin-4-ylmethyl)-amino]- 
imidazof 1 ,2-a]pyrazin-6-yl } - 
phenyl)-urea 

C25H2oCiN70 



469.14 



470.23 




CI 
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Cmp. 
# 



34 



Structure 




Name and 
Molecular Formula 



l-(4-Methyl-3-uifluoromethyl- 
phenyl)-3-(3-{ 8-[(pyridin-4- 
yln^thyl)-aimno3-imldazo[l,2- 
a]pyrazto-6-yl}-phenyl)-urea 
C27H22F3N7O 



MW 



517.18 



MSm/z 
(M + l) 



518.32 



35 




l-{3-[8-(Methyl-pyridin-4- 
ylmethyl-aniiuo>imidazo[ 1 ,2- 
a]pyrazin-6-ylJ-phenyl}-3-(3- 
trifluoromethyl-pheuyl)-urea 
C27H22F3N7O 



517.18 



518.34 



36 




l-(5-Chloro-2-methoxy- 
phenyl)-3-<3-{8-[(pyridin-4- 
ylmethyl)-aminoJ-imida2»[l,2- 
aJpyrazin-6-yl} -phenyl)-urea 
C26H22CIN7O2 



499.15 



500.32 



HN^O 
CJv. ^ ^NH 
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Cmp. 

/i 

# 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(M+l) 


37 


0 

HN 


l-(2-Chlqro-5-trifIuoromefhyl- 
phenyl>3-(3-{ 8-[(pyridin-4- 
ylmethyl)-amino]-imidazo[l,2- 










a]pyrazin-6-yl}-phenyl)-urea. 
C 2& H 19 C1F3N 7 0 


537.13 


538.29 




i 

HN^O 

XX 








38 


9 


l-(2-Fluoroo-trifluoronieiaiyi- 
phenyl)-3- { 3-[8-(methyi- 
pyridin -4-ylmethy l-amino)- 








X 


imidazofl ,2-a]pyrazin-6-yl]- 
phenylj-urea 


535.17 


536.26 




HN^O 

uC 








39 


T 

Sr 


1 '(5~Chloro-2-methoxy" 
phenyl)-3-{ 3-[8-(methyl- 
pyridin-4-ylmeliiyl-airuno)- 










imidazo[l ,2-a)pyrazin-6-yl] - 
phenyl} -urea 


513.17 


514.28 






C27H24CIN7O2 
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Cmp. 

■it. 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(M* 1) 


40 


0 


l-(2-Chloro-5-tiifluoromethyl- 

phenylV3-{3-[8-(methyl- 

pyridin-4-ylmcthyl-amiDo)- 










imidazof 1, 2-a]pyrazin-6-yl]- 








pnenyj \ ~urea 


551.14 


552.25 






C27H21CIF3N7O 








CF 3 








41 


a 

i 


lH3-[8^Pyridin-4-yl- 

ethylamino)-iimdazo[l,2-a3 

pyrazin-6-yl]-pheayl}-3-(3- 










trifluoromethj4-phenyl)-urea 








C2?H 2 2F3N 7 0 


517.18 


518.32 






















42 


NH 


l-(5-Chloro-2-methox:y- 
phenyl)-3-{ 3-[8-(2-pyridin-4- 
yl-ethylamino)-imidazo [1,2- 










a]pyrazm-6-yl]-phenyl } -urea 








C27H24CIN7O2 


513.17 


514.32 




Oh- 

| H O^e 

.Tip ■ 










CI 
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Cmp. 

# 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(M + 1) 




NH 


1"(2-Huoroo-Lnfluoroniethyl- 
phenyl)-3-(3-{8-[(pyridin-4- 
ylmethyl)-amino]-imidazo[ 1 ,2- 








pi F 


a}pyrazin~6-yl }-phenyl)-urea 










521.16 


522.26 




Tip 


















A A 

) 


0 

NH 


H2-Methoxy-5- 
trifluoromethvI-T)h envlV 3 - ("3- 
{S-[(pyridin-4- 






( 




ylmetbyl>aimno]-imidazo[ 1 ,2- 






* 


a]pyrazin-6-yl }-phenyl)-urea 


533.18 


534.19 




H OMe 

Tt> 


C27H22F3N7O2 
















v"3 










0 

NMe 


l-(2-Methoxy-5- 
trifluoromethyi-phenyl)-3- {3- 
[8-(methyt-pyridin-4- 










yirQeiayi-aniiiio j-umaazo [ l 








djp3aaziii-o-yij-pn.enyi ) -urea i 


547.19 


548.17 




Tip 


CagH24FjN702 






1 










CF 3 
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Cmp. 



Structure 



Name and 
Molecular Formula 



MW 



MSm/z 
<M*1) 



46 




l-(2-Methoxy-5-nitro-pheny])- 
3-{ 3-[8-(methyl-pyridin-4- 
ylmethyl-amiao)-iiiiidazo|.l,2- 
a]pyrazin-6-yl] -phenyl } -urea 

C 2 7H24N804 



524.19 



525.24 



47 




1 -(5-Chloro-2,4-dimethoxy- 
phenyl)-3-(3-{ 8-t(pyridin-4- 
ylmethyl)-aminoj-imidazo[ 1 ,2- 
a]pyrazin-6-yl }-phenyl)-urea 
C27H24CIN-/O3 



529.16 



530.16 



OMe 



48 




l-(3-{ 8-[(Pyridin-4-ylmethyl)- 
amino]-imidazo[ 1 , 2-aJpyraziu- 
6-yl}-phenyl>3-(2,4,5- 
trichloro-phenyl)-urca 

C25H,8C1 3 N70 



537.06 



538.07 
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Cmp. 
# 


Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(M 4 1) 


49 




ex 


1 -(5-Chloro-2,4-dimellioxy- 












pheayl)-3-{3-[8-(mcthy]- 










pyridiB-4-ylmethyl-amino)- 












imidazo[l ,2-a]pyrazin-6-yi]- 










o rii 


phenyl)-urea 
C 28 H 2 6CLN 7 0 3 


543.18 


544.15 






V 








50 




n 


1- { 3-[8-(Methyi-pyridin-4- 
ylmethyl-amino) -imidazo [ 1 ,2- 
a]pyra7in-6-yl]-ph enyl } -3- 
(2,4,5-trichlorophenyl)-iirea 










0 f~\ 


C 2 6H2oa3N 7 0 


551.08 


552.06 






CI 
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l-(2-Methoxy-5"iiitro-phenyl)- 










On. ^ 

h V? 


3-(3-{ 8-t(pyridin-4-ylmethyl)- 










aminoKmidazo[l ,2-a]pyrazin- 












6-yl}-phenyl>urea 
C26H22N8O4 


510.18 


51L2 




0 2 NT 
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Structure 


Name and 
Molecular Formula 


MW 


MSm/z 
(M + l) 


52 


V? 

i ** 

F 3 <T^ 


l-(2-Ethoxy-5-tiifluoromethyI- 
pheny])-3-(3'{84(pyridin-4- 
ylmethyl)--aiiiino]-iDiidazo[l,2- 
aJpyrazin-6-yl} -phenyi)-urea 
C2SH24F3N7O2 


547.19 


548.27 


53 


. ^} 

o jA 


1 -(2-lsopropoxy-5 - 
trifluoTomethyl-phenyl)-3-C3- 
{8-[(pyridin-4-ylmethyI)- 
amino]4midazo[l ,2-a]pyraziiv- 
6-yl} -pheayl)-urea 

C29H 2 r5F3N 7 0 2 


561.21 


562.37 


54 


I H 


l-(2,4-Diinethoxy-5 - 
trifluoromethyl-phenyl)-3-(3- 
{ 8-[(pyridui-4-ylmethyl)- 
amiao3-iinidazo[l ,2-a]pyrazin- 
6-yl } -phenyl)-urea 
C28H24F3N7O3 


563.19 


564.27 
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V? 


l^^Dimethoxy-S- 








trifluoronietIiyl-plieiiyl)-3- { 3- 








[8-(methyl-pyridin-4-ylmethyl- 










amina)-imidazo[l ,2-a] pyrazin- 








o Ml 

Jr 


6-yi]-phenyI } -urea 
C29H26P3N7O3 


577.2 


578.2 












56 


N ^ 


l-(4-Ethoxy-3-trifluorornethy)- 
phenyl)-3-(3- { 8-f (pyridin-4- 
ylmethyl)-aniino]-inridazo[l,2- 
dipyittZiii-o^ yi j -pneuyij- urc<t 








XX) 


C28H24F3N7O2 


547.19 


548.14 




o n 








57 


9 

HN 


H5-ChIoip-2-phenoxy- 
pheuyl)-3-(3-{ 8-[(pyridin-4- 
ylmethyl)-aniino]-imidazo[l ; 2- 










a)pyrazin-6-yl}-pheuyl)-urea 








C33H24CIN7O2 


561.17 


562.21 




HN^ 0 

xco 
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58 


9 

HN 

T 

HN^O 


l-(4-Fluoro-3-trifluoromethyl- 
phenyl)-3-(3-{ 8-[(pyridin-4- 
ylmethyl)-amino]-iniidazo[l ,2- 
a]pyrazin-6-yl }-pbenyl>urca 
Q 6 H l 9F4N 7 0 


521.16 


522.17 


59 


9 

HN 

T 

HN^O 
FaC^^/NH 


l-[2-(2-Methoxy-etboxy)-5- 
trifluoromcthyl^phenyl]-3-(3 - 
{ 8-[(pyridta-4rylmethyl)- 
amino] -imidazo[ 1 ,2-a]pyrazin- 
6-yl } -phenyl)-u rca 


577,2 


578.34 


60 


V 

HN^O 


l-[2-(2-Methoxy-eflioxy)-5- 
trifluoromethyl-phenyl]-3- { 3- 
[8-(methyl-pyridin-4-yliJiethyl- 
aminoVimidazx^fl^-alpyiazin- b 
6-yl]-phenyl } -urea 
CaoHzsfSNTOa 


591.22 


592.3 
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l-(2..4-Diethoxy-5- 
trifluoromethyl-phenyl)-3-(3- 
{ 8-f (pyridin-4-ylmethyl)- 
amino]-imidazo [1 ,2-a]pyTazin- 
6-yl }-phenyl)-urea 
CsoHzsFsN-yOs 



591.22 



592.22 



HN^O 



62 




l-(2,4-Diethoxy-5- 
Uifluoromethyl-phenyl>3-{3- 
[8-(me1hyl-pyridin-4-ylmet]iyI- 
amino)-iniidazo[ \ ,2-a]pyrazin- 
6-yl]-phenyl }-urea 
C31H30F3N7O3 



605.24 



606.23 



HN^O 



63 




HN^O 



l-[2-(2-Bydroxy-ethoxy)-5- 
trifluoromethyl-phenyl]-3-(3- 
{ 8-[(pyridin-4-ylmethyl)- 
amino]-imidazo [ 1 ,2-a]pyrazin- 
6-yl} -phenyl)-urea 
C28H24F3N7O3 



563.19 



564.13 
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64 




{2-[3-(3-{8-[(Pyridin-4- 
ylmethyl)-ainino]-iiriidii7.o[l ,2- 
a]pyrazia-6-yl} -phenyl)- 
ureido]-4-trifluoromelhyl- 
pheaoxy } -acetic ac j d 
C28H22F3N7O4 



577.17 



578.19 



HN^O 

o 
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Q 



HN 



H2-(2-Methylaiiiuio-ethoxy)- 

5- ttifluoromethyl-pheDyl]-3-(3- 
{8- [(pyridin-4-ylraetbyl)- 
aroino]-imidazo[l,2-a]pyrazin- 

6- yl } -phenyl)-urea 
C29H27F3N8Q2 



576.22 



577.25 



F a C 



vV NH 

T 1 H 
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l-[2-(2-Dinoethylamino- 
ethoxy)-5-trifluoromefliyl- 
phenyl]-3-(3-{8-[(pyridin-4- 
ylmethyl)-arnino]-imidazo[l ,2- 
a]pyrazin-6-yl} -phenyl) urea 
C30H29F3N8O2 



590.24 



591.51 
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l-(3-CMoro-4-hydroxymethyl- 
phenylV3-(3-{ 8-[(pyridin-4- 
yImethyl)-amiao]-imidazo[ 1 ,2- 
a]pyrazin-6-yl }-phenyl)-urea 

C26H22C1N702 



499,15 



500.16 



CI 



HN^O 
NH 




OH 
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1 -[5-Chloro-2-([l,3]dioxolan-2- 

ylme(iioxy)-phenyl]-3-(3-{8- 

t(pyridin-4-ylmethyl>amino]- 

iniidazo[l,2-a]pyrazin-6-yl}- 

phenyl)-urea 

C Z9 H 26 aN704 



571.17 



572.2 
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CI 



HN^O 
NH 



OH 



l-[5-Chloro-2-(2-hydroxy- 
ethoxy)-pheayl]-3-(3-{8- 
[(pyridin-4-ylmethyl)-amino]- 
imidazof 1 ,2-a]pyrazin-6-yI }- 
phenyl)-urea 

C 2 7H 2 4C1N 7 03 



529.16 



530.15 
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HN 
HN^O 


l-[5-Chloro-2-(2-mcthylaminO" 
eflioxy)-plienyl]-3-(3-{8" 
[(pyridin-4-ylmethyl)-amino]- 
imidazo[ 1 ,2-a]p}Taziii-6-yl } - 
phenyi)-urea 

Ca^ClNgCfe 


542,19 


543.54 
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■9 

HN 

V 

HN^ 0 


H5-ChIoro-2~(2- 

dimethyl amino-ethoxy)- 

phenyl]-3-(3- {8-[(pyridin-4- 

ylmethyl)-amiao]Hmiidazo[l,2- 

aJpyrazin-6-yl}-phenyl)-urea 

C 29 H29ClNs0 2 


556,21 


557.44 


72 


HNs^O 


l-[2-(2-Piperazin- 1 -yl-ethoxy)- 

5- trifluoromethyl-phenyl]-3-(3- 
{ 8-[(pyridin-4-ylmethyl)- 
amino] -imidazo [1 ,2-a]pyr azin- 

6- y] } -phenyl)-urea 
C32II32F3N9O2 


631.26 


632.45 
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1 -^-^z-ivioipnoiiii***f-yji- 








ethoxy)-5-trifluorometliyi- 








HN 


phenyl! -3-(3- f 8-[(pyridm-4- 










yMetiiyl)-amino]-imidazo[l ,2- 








a]pyrazin-6-yl } -phenyl)-urea 
C 3 2H 3 iF3N 8 0 3 


632.24 


633.25 




HN^O 


i 
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9 

HN 


1- J-riydroxy-propoxy > j- 
trifluorometfayl-phenyl]-3-(3- 
( 8-fY ovridin-4-vlmethvlV 










arnin o] -i midazo [ 1 r 2-a]pyrazin- 








6-yl}-pheayl)»urea 


577.2 


578.13 




i 

OH 








75 


9 

HN 


1 - J -Metayiaiiiino-propoxy y r 

5-trifluoroinethyl-phenyl]-3-(3- 
{ 8-r(pyridin-4-ylinethyl)- 








N *k^N 


amino]-imidazo[l ,2-a]pyrazin- 








6-yl] -phenyl)-urea 
C30H29F3N8O2 


590.60 


591.13 




HN^O 

H 
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76 


9 

HN ! 

V 

OH 


l-[5-ChIoro-2-(3-hydroxy- 
propoxy)-phenyl]-3-(3- { 8- 
[(pyridin-4-yimemyi>amiao]- 
imidazo[ 1 ,2-a]pyrazdn-6-yl } - 
phenyl)-urea 
CjsHseONTOa 


543.18 


544.14 


77 


1- 

( 


9 

HN^O 

f 


l-(3-{8-t(2-Amino-etliyl)- 

pyridin-4-ylraethyl-amino]- 

imida7.o[l ,2-a]pyrazin-6-yl} - 

phenyl)-3-(4-methoxy-3- 

triflaoix>methyl-phenyI)-uiea 

C29H27F3N8O2 


576.22 


577.17 


78 


9 

HN 
HN^O 


l-(3-{8-[(Pyridin-4-ylm©thyl)- 
aminoj-imidazo [1 ,2-a]pyrazin- 
6-yl}-phenyl)-3-[2-(2- 
pyrrolidin-l-yl-ethoxy)-5- 
trifluoromethyl-phcnyl] -urea 

C32H3iF3Ng02 


616.64 


617.13 
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V 

HN 
HN^O 

i . - 


l-(2-Hydroxy-5- 
trifluoromethyl-phenyl)-3-(3- 
{ 8^(pyridm-4-ytoethyl)- 
ainuio]-imidazo[ 1 ,2-a]pyrazin- 
6-y] }-pheuyl)-urea 


519.4S 


520.09 



EXAMPLE 7. Assay for EPBB4 Kinase Acttvty 

[00174] The following is a procedure for a standard biochemical assay for EphB 4 
Kinase Activty 
Materials: 

96-well, ¥1 area flat bottom, white polystyrene plates are purchased from Costar, cat 

#3693. 

[00175] The cytoplasmic domain of recombinant EphB 4 kinase (amino acids 596-987, 
Homo sapiens EphB 4 , GENBANK Accession No. AY056047.1) with a C-terminal V5-(his) 6 
tag is purified from S/9 cells. Purity of >95% is assessed by Sypro-Ruby staining of SDS 
gels. 

[00176] PTK Biotinylated Peptide Substrate 2, is purchased from Promega, cat 
#V288A. 

[00177] LANCE Eu-W1024 labeled anti-pbosphotyrosine antibody (PT66) is 
purchased from Perkin-Elmer, cat #AD0068. Kinase Buffer is purchased from Cell 
Signaling, cat #9802. 

[00178] Dilutions of compounds arc made in 100% DMSO at 20X the final desired 
concentration. Compounds in 100% DMSO are transferred (1.25 pX) to die 96 well assay 
plate. A 18.75 uL volume of master mix containing the final concentrations (in 25 ul) of 
0.01% BSA, IX Cell Signaling Kinase Buffer, 0.5 [M PTK Biotinylated Peptide Substrate 2, 
and 60 ng/well of EphB 4 kinase is added to all wells, except the four negative control wells 
(which contain no kinase), and mixed To initiate the reaction, 5 uL of 550 uM ATP is added 
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to each well. (Final Concentration of ATP - 110 \\M). The reactions are incubated for 1 
hour at room temperature (RT). After incubation a quantity of 8.35 yL of a 4X SA-AFC 
Detection Mix is added to each well. The final concentration of Eu-labelled PT66 antibody is 
1 xM and the SA-APC is 20 nM (based on the SA moiety). The reaction plates are incubated 
at RT for at least 15 minutes after SA-APC Detection Mix addition. Tbe reaction plates are 
read on an Envision plate reader (Perkin-Elmer) with 605nm Excitation at 605nm and 640nm 
Emission wavelengths. Values are corrected for the fluorescence in the absence of enzyme 
and inhibition curves are fit to the data using a Logit curve-fitting algorithm. IC50 values are 
determined from these inhibition curves. 

EXAMPLE 8. EftiB4 Cellular Assay 

[00179] The following cell-based assay may also used to determine the effect of 
compounds on EpliB^ activity. 

[00180] HEK293 cells stably expressing V5-epitope tagged EphB 4 are grown to -75% 
confluency, and then incubated for 1 hr at 37 °C in low serum media (Optimem) containing 
test compound. Cells are stimulated for 10 minutes at 37 C C with 500ng/ml EphrioB 2 /Fc 
chimera and 50ng/ml goat-anti-human lgG (FC specific) in low serum media containing test 
compound. Cells are washed in ice-cold PBS, lysed, and protein assays are performed on the 
cleared lysates. Equal protein amounts of each sample are subjected to SDS-PAGE and 
western blotting with either an anti-phosphotyrosinc antibody or an anti-V5 antibody to 
control for total amounts of V5-tagged EphB 4 in each lysate. 

EXAMPLE 9. PDGF-Ra Cellular Assay 

[00181) Tbe following cell-based assay may be used to determine the effect of 
compounds on PDGF-Ra activity. 

[00182] HEK293 cells are grown to about 75% confluency in DMEM media with 10% 
fetal calf serum. Cells are transiently transfected with DNA encoding V5-epitope tagged, 
Ml-length PDGF-Ra using Lipofectamine reagent. After incubation for approximately 16 
hrs at 37degrees, cells are incubated in low serum media (Optimem) containing test 
compound diluted 1:500 from a stock solution in 100% DMSO (yielding 0.2% final DMSO). 
To screen compounds at a range of concentrations (e.g. 10-0,01uM), test compound is 
serially diluted in 100% DMSO and each of these serial dilutions is diluted 1 :500 in Optimem 
to yield test compound in media at the desired concentration with 0.2% DMSO final. Cells 
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are washed in ice-cold PBS, lysed, and protein assays are performed on the cleared lysates. 
Equal protein amounts of each sample are subjected to SDS-PAGE and western blotting with 
either an antj-phosphotyrosine antibody or an anti-V5 antibody to control for total amounts of 
V5-tagged PDGF-Ra in each lysate. 

EXAMPLE 10. Biochemical Assay 

[00183] The following assay is a standard biochemical assay used to test activity of 
compounds as inhibitors of c-Kit, VEGF-R2, and Tie-2 kinase activity, 
[00184] Test compounds are diluted 1:20 from an original 20 pM DMSO stock and 
incubated with recombinant c-Kit (10 ng) 3 Tie-2 (6 ng), or VEGF-R2 (1 ng) enzyme 
(ProQinase GmbH, Germany), biotinylated peptide (PTK peptide 2, Proraega) in Cell 
Signalling kinase buffer (c-Kit and Tie-2) or Upstate Kinase buffer (VEGF-R2) and 5 ul of 
ATP (final concentrations: 50 jaM (50 jiM for the VEGF-R2 assay, 60 |jlM for the Tie2 
assay, and 150 \iM for the c-Kit assay) for 60 minutes at room temperature. The final assay 
volume is 25 \xl. After the 60 minute incubation Streptavidin-APC Detection Mix, which 
includes 1 nM LANCE Eu-W1024 labeled anti-phosphotyrosine antibody PT66 (Pcrkin- 
Elmer, cat #AD006S) and 20 nM SA-APC (based on the SA moiety), is added. The reaction 
plates are incubated at room temperature for at least 15 minutes after SA-APC detection mix 
addition. The reaction plates are then read on an Envision plate reader (Perkin-Elmer) with 
605nm excitation 615 nM and 640nm emission wavelengths. 

[00185] For a negative control, i.e. a readout in which the kinases are not inhibited, the 
assay is run without any test compound added. Stanrosporine, a general kinase inhibitor, is 
used as a positive control. 

[001S6] IC50 values are determined from an 11 -point saturation binding curve for test 
compounds that show significant inhibition of one of the tyrosine kinases. In these assays 
concentration of test compound ranges from 10 \iM to 20nM. Equilibrium binding 
parameters are determined by fitting the allosteric Hill equation to the measured values with 
the aid of the computer program, such as FifP™ (BIOSOFT, Ferguson, MO). 

EXAMPLE 1 1 . Western B lot 

[00187] Tumor cells, such as MCF-7 or HCT-15 cells (both from ATCC, Manassas, 
VA), are grown to -50-70% confluency and are subsequently incubated for 4-48 hr at 37 °C 
in DMEM media containing 20 \xM test compound. Cells are washed in ice-cold PBS, lysed, 
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and spun at 10,000 x g for 10 minutes to removes cellular debris. Protein concentration of 
the cleared lysates is determined using a commercially available protein assay, such as the 
Piece BCA assay. Equal protein amounts, approximately 30 pi/ lane are loaded onto an SDS- 
PAGE gel. Proteins are transferred via electrophoresis to nitrocellulose membrane for 
western blotting. Blots are analyzed for depletion of an HSP90 substrate protein, such as 
ErbB2 (Anti-ErbB2: Santa Cruz #SC-284), and increased levels of HSP70 (Anti-HSP70 > 
Transduction Labs #610608). An antibody against a protein that is not an HSP90 client 
protein, such as PKA (Anti-PKA Transduction Labs #610980), is used as a loading control. 
Detection is via a horseradish peroxidase (HRP)-conjugated second antibody. 

EXAMPLE 12. Tumor Cell Monolayer Proliferation Assay: 

[00188] Test compounds are diluted to 1% DMSO, final concentration, and incubated 
with 3-5 x 10 3 tumor cells (for example MCP-7 or HCT-15 cells) in a final volume of 200 pi 
for 5 days. CELLTUER 96 AQUEOUS ONE Solution Cell Proliferation Assay (Promega, 
Madison Wl) ; a cotorimetric assay for determining the number of viable cells is used to 
quantitate cell growth. In this method, 10-20 \xl MTS reagent is added to each well according 
to manufacturer's instructions, plates are incubated at 3TC and read at OD 490 nm. During 
the incubation period living cells coveit die MTS reagent to a formazan product which 
absorbs at 490 nm. Thus the 490 nm absorbance is directly proportional to the number of 
living cells in culture. 

[00189] For saturation binding analysis cell proliferation is response to a range of test 
compound concentrations is determined, for example 6 or 1 1 test compound concentrations, 
from 10 jiM to 20nM may be used. Equilibrium binding parameters arc determined by fitting 
the allosteric Hill equation to the measured values. 

EXAMPLE 13. Test Results 

[00190] All compounds described in Example 6 were tested in the assay for EphB 4 
activity given in Example 7, and found to exhibit an IC50 of 1 micromolar or less. In certain 
embodiments, compounds disclosed in Example 6 exhibited an IC 50 of 500 nM or less in this 
assay. In certain embodiments, compounds exhibited an IC50 of 100 oM or less in this assay. 
Certain compounds of Examples 6 were tested in the assay for PDGF-Ra activity given in 
Example 9, and found to exhibit an IC 5 o of 500 nM or less in this assay. In certain 
embodiments, the compounds described in Example 6 were tested in the assay for c-Kit 
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activity described in Example 10 and found to exhibit an IC 5 o of 1 micromolar or less. In 
certain embodiments, these compounds exhibited an IC 50 of 500 nM or less in the assay for c- 
Kit activity- In certain embodiments, the compounds disclosed in Example 6 exhibited an 
IC50 of 100 nM or less in this assay. Certain compounds described in Example 6 were also 
tested in the assay for VEGFR-2 activity given in Example 10- in certain embodiments, toe 
compounds were found to exliibit an IC50 of 1 micromolar or less. In certain embodiments, 
the compounds exhibited an IC50 of 100 nM or less in this assay. In certain embodiments, the 
compounds exhibited an IC50 of 50 nM or less in this assay. Certain compounds described in 
Example 6 were also tested in the assay for Tie-2 activity given in Example 1 0 and found ro 
exhibit an IC50 of about 1 micromolar or less. Certain compounds disclosed in Example 6 
exhibited an IC 50 of 500 nM or less in this assay. 

[00191] While certain embodiments haye been shown and described, various 
modifications and substitutions may be made thereto without departing from the spirit and 
scope of the invention. Accordingly, it is to be understood that the present invention has been 
described by way of illustration and not limitations. 
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1 ♦ A compound having the Formula I 




Formula I 

wherein: 
nisO, 1,2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, - 
CHO, -COOH, CrCealkyi, such as C 3 <*cycloalkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, 
Ci-C 6 alkoxy, C 7 cycloaIkyl, mono- and di(C l -C 6 alkyl)amino, mono- and di(C r C 6 
alky^aminoCd-Qalkyi), Q-Qhaloalkyl, Q-Cehaloalkoxy, (C 1 -C 6 alkoxy)C 1 - 
C 6 alkoxy, aminoCCrQalkyl), C r C 6 alkylthio, oxo, heteroaryl, and HP=0)R 13 
wherein R i3 is chosen from C r C 6 alkyl, such as C 3 ~C 6 cycloalkyl, C 7 cycIoalkyl, C 2 - 
Q alkanoyl, C^alfcoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryi; 

R3 is chosen from hydrogen, optionally substituted Ci-Q alkyl, such as optionally substituted 
C3-C 6 cycloalkyl, optionally substituted C 7 cycloalky], optionally substituted 
(heterocycioalkyl)C 0 -C4alkyl, and optionally substituted (heteroarylJCo^alkyl; 

A is 1, 2,3, or 4; 

Zi is -CILjR^- wherein each R 4 and R 5 is independently chosen from hydrogen, Q-Ce alkyl, 
and halo; 

Z 2 is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenyJene, 
and naphthylene, said divalent linking group being substituted with one group R 2 -Q-, 
where 

Qis 

O 
If 

R 6 R? 
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wherein R 6 and R 7 arc each independently chosen from hydrogen; C r Q> alkyl; optionally 

substituted phenyl, and optionally substituted heteroaryl; 
Xis O, S or -CH 2 -; and 

R 2 is chosen from optionally substituted Ci-Qalkyl, such as optionally substituted C 3 - 
C 7 cycIoalkyI s optionally substituted (C 3 -C 7 cycloalkyI)C r C 7 alkyl, optionally 
substituted heterocycloalkyL, optionally substituted (heterocycloalkylXVC^ alkyl, 
optionally substituted (CrC 6 alkoxy)Co-C6aIltyl, optionally substituted (C r 
C6alkoxy)Ci-C6alkoxy, optionally substituted phenyl, and optionally substituted 
heteroaryL 

2. A compound of Claim 1, wherein Z2 is meta-phenylene substituted with 

R2-Q-. 

3. A compound of Claim 1 or % wherein R* and R7 are each independently 
chosen from hydrogen and methyl, 

4. A compound of Claim 3, wherein Re and R 7 are hydrogen. 

5. A compound of Claim 1 , 2, or 3 wherein X is O. 

6. A compound of any one of Claims 1 to 5, wherein A is 1; and R4 and R 5 are 
hydrogen. 

7. A compound of any one of Claims 1 to 6, wherein R3 is chosen from hydrogen 
and CrQalkyL 

8. A compound of Claim 7, wherein R 3 is hydrogen. 

9. A compound of any one of Claims 1 to 8, wherein 11 is 0 and Ri is absent 

10. A compound of any one of Claims 1 to 9, wherein R 2 is chosen from phenyl 
and heteroaryl, each of which is optionally substituted, 
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11. A compound of any one of Claims 1 to 10, wherein R L is chosen from 
hydroxy, cyano, halo, C r C 2 alkyl, Ci-C 2 alkoxy, Ci-C2haloalkyl, and Ci-£ 2 haloalkoxy. 



12. A compound of Claim 11, wherein Ri is chosen from halo, methyl, and 
methoxy. 

1 3. A compound of Claim I wherein 
XisO, S, or CH 2 ; 

nisO, 1,2, or 3; 

each occurrence of Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, 
sulfonamido, halo, -CHO, -COOH, C r C 6 aIkyl, such as C 3 -C 6 cycloalkyl, C 2 -Cg 
alkenyl, C2-C 6 alkynyl, C^C* alkoxy, C 7 cycloalkyL mono- and di(Cj-Q; alkyl)amino, 
mono- and di(CrC 6 alkyl)amino(CrQalkyl), Q-Qhaloalkyl, Ci-Qhaloalkoxy, (C r 
C6alkoxy)CrC6alkoxy, arc ino(C r Chalky! ) ? Ci-QalkyJthio, oxo, heteroaryl, and- 
(C=0)Rt3 wherein R 13 is chosen from Q-Ce alkyl, such as C 3 -C6cycJoalkyl, 
C7cycloalkyl, C2-C6 alkanoyl, Ci-C6alkoxycarbonyl, heterocycloalkyl. phenyl, and 
heteroaryl; 

A is 1,2, 3, or 4; 

Zi is -CR4R5-; 

each of R4 and R5 is independently chosen from hydrogen, Q-Csalkyl, and halo; 
Z 2 is a meta-pheii)dene divalent linking group; 

R6 and R 7 are each independently chosen from hydrogen and methyl; and 

R 2 is chosen from phenyl and heteroaryl, each of which is optionally substituted. 

14. A compound of Claim l.wherein 
X is O, vS, or CH 2 ; 

nis 0, 1,2, or 3; 

each occurrence of Rj is chosen from hydroxy, cyano, halo, Ci-Caalkyl, d-C 2 alkoxy, Cr 

C 2 haloalkyl, and Q^haloalkoxy; 

Aisl; 

Ziis-CJURs-; 

R4 and R5 are both hydrogen; 

Zi is a meta-phenylene divalent linking group; 

R$ and R 7 are each independently chosen from hydrogen and methyl; and 
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R 2 is chosen from pbeny] and heteroary), each of which is optionally substituted. 



15. A compound of Claim 1 wherein 
XisO, S,orCH 2 : 

n is 0 and Ri is absent; 
Aisl; 

Ziis-CRiRs-; 

R4 and R5 are both hydrogen; 

is a meta-phenylene divalent linking group 
R^ and R? are each independently chosen from hydrogen and methyl; and 
R 2 is chosen from phenyl and heteroary] , each of which is optionally substituted. 

16. A compound of Claim 1 chosen from 
1^2-Methoxy-5-trifluoro^ 
a]pyrazin-6-yl]~phenyl }-urea; 
1-(5-Chloro-2-methoxy-phenyl)^ 

phenyl} -urea; 

l-(2-OiloiX)-54rifto 

a]pyrazin-6-yl]-phenyl} -urea; 

l-(2-Fiuoro-5-trifluoro 

6-yl]-phenyl}-urea; 

H2<2-Methoxy-ethoxy)-5-t^ 

imidazo[l,2-a]pyrazin-G-yl]-phenyl}-urea; 

l-(2-Methoxy-5-nitro-pheny^^^ 

phenyl}-urea; 

l_{348-(Pyridin^-yImethoxyH 
phenyl)-urea; 
l-(2,4-IMmethoxy-54^ 
a]pyrazin-6-yl]-pheny] }-urea; 
l-(5-Cbloro^2/Mimethoxy-pI^^ 
yl] -phenyl} -urea; 

H3~Cyano-phenyl>3-{3-[8-(p^ 
urea; 
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H2,4-Diethoxy-5-trifliioromethyl-.phenyl)^- { 3-[8-(pyridm^ylmethoxy>imidazo[l> 
a]pyrazin-6-yl]-phenyl}-urea; and 
l-(5-Chloro-2~meth^^ 
aJpyrazin-6-)'l]-phenyl }-ure& 

17. A compound having the Formula I 




Formula I 

wherein; 
nisO, 1, 2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamide, halo, - 
CHO y -COOH, Ci-C 6 alkyl, such as C 3 -C 6 cycloalkyl, C 2 ~C 6 alkenyl, C 2 ^C 6 alkynyl, 
Ci-C 6 alkoxy, CTcycloalkyl, mono- and di(C r C 6 alkyl)ainino, mono- and di(C r C 6 
alkyl)aimno(CrC6alkyl) s CrC 6 haloaikyl, Ci-C 6 haloalkoxy J (Ci-C 6 alkoxy)d- 
C 6 alkoxy, aminoCCrQalkyl), C r Qalkylthio f oxo, hcteroaryl, and-(O=0)Ri 3 
wherein R 13 is chosen from Ci-C 6 alkyL such as Ca-Qcycloalkyl, CTcycloalkyl, C 2 -C 6 
alkanoyl, Ci^alkoxycarbonyl, heterocycloalkyl, phenyl and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted Ci-C 6 alkyl, such as optionally substituted 
C3-C<>cycloalkyl, optionally substituted CycycloalkyI, optionally substituted 
(heterocycloalkyi)Co^C 4 alkyl, and optionally substituted (hetei\)aryl)Co-C4alkyl; 

A is 3 or 4; 

Zi is -CR4R5- wherein each R4 and R 5 is chosen from independently hydrogen, Ci-C 6 alkyl, 
and halo; 

Z2 is a divalent Unking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and napbthylene, said divalent linking group being substituted with one group R2-Q-, 
where 

Qis 
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O 

II 

— N~C — N — 
Re R7 

wherein R<$ and R 7 are each independently chosen from hydrogen, Ci-C<s alkyl, optionally 

substituted phenyl, and optionally substituted heteroary]; 
XisNR; 

Ris chosen from hydrogen, C r Q alkyl, such as C 3 -C6cycloalkyl, C 7 cycloalkyl, amino(C r C 6 
alkyl), C r C 3 haloalkyl, C 2 -Q>alkenyl, Ca-Q alkynyl, optionally substituted phenyl and 
optionally substituted heteroaryl; and 
R 2 is selected from substituted C r C 7 alkyI, such as substituted C 3 -C 7 cycloalkyl, substituted 
(C r C 7 cyc1oalkyI)Ci-C 7 alkyl, substituted heterocycloalkyl, (heterocycloalkyl)C r C 2 alkyl, 
substituted (CrCgalkoxy^o-Qalkyl, substituted (C r C 6 alkoxy)C L ^alkoxy, substituted 
phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with 
one or more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted C 2 -C 6 alkenyl, optionally substituted QrC 6 alkynyl, optionally 
substituted Ci-Qhydroxyalkj'l, optionally substituted Q-Cohydroxyalkoxy, (mono- and di- 
Ci-C6alkylamino)C 1 -C 6 alkoxy, optionally substituted mono- and di(C r C6 alkyl)amino(CV 
Qalkyl), optionally substituted (Ci-Qalkoxy)(Ci-C 6 alkylamin{))Co-C 6 alkyl 7 optionally 
substituted (C r C6alkoxy)(C 1 -Qalkoxy)Ci-C 6 aIkoxy, optionally substituted heterocycloalkyl, 
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted -C r 
C6alkyl(C=0)OR8, optionally substituted -Co-QalkyKC^ONRgRp, optionally substituted - 
C r QalkylNRs(S0 2 )R9, optionally substituted -Co-C 6 allcylNR 8 (C=0)R 9j optionally 
substituted <VQalkyl(S0 2 )R 8 , optionally substituted -C 0 -C 6 alkylNR 8 (C=0)NR9Rio where 
R 8 , R 9> and R I0 are independently chosen from hydrogen, hydroxy, Ci-Qalkyl, Q-Qalkoxy, . 
C 3 -C 7 cycloalkyl 7 and heterocycloalkyl, -L-G, where L is chosen from optionally substituted 
Ci^alkyl, optionally substituted C^alkoxy, -(C=0)- 3 and optionally substituted -(Ci- 
C2alkyl)(C=0)-, and G is chosen from optionally substituted heterocycloalkyl, optionally 
substituted C 3 -C 7 cycloaIkyl, optionally substituted aryl, and optionally substituted heteroaryl, 
except that -L-G is not -O-phenyl; and 

wherein said substituted phenyl and substituted heteroaryl, are each further optionally 
substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, C-Q alkyl, such as C 3 ~C 7 cycloalkyl, (Cj-Cis alkoxy)C 0 -C 6 aIkyl > (Cj- 
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Qalkoxy)C r C6alkoxy, C 7 cyc]oalkyl, aimnoCi-QalkyL mono- and dKCi-Q alkyI)amino ? Q- 
Qhaloalkyl, C r C 6 haloalkoxy, C^alkenyl, C 2 -Qalkynyl, CrQalkylthdo, oxo, C r 
C$alkylester, phenoxy, and-(G=0)R 13 , wherein Ri 3 Ls chosen from Ci-Cs alkyl, such as C 3 - 
Qcycloaikyl, C 7 cycloalkyl, C 2 -C 6 alkanoyl, CrCgalkoxycarbonyl, heterocycloalkyL and 
heteroaryl, 

18. A compound of Claim 17, wherein Z2 is meta-pbenylene substituted with R 2 - 

Q- 

19* A compound of Claim 17 or 18, wherein Re and R7 are each independently 
chosen from hydrogen and methyl. 

20. A compound of Claim 19, wherein R* and R7 are hydrogen. 

21 . A compound of any one of Claims 17 to 20, wherein R is chosen from 
hydrogen; C7-G5 alkyl, such as CrQcycloalkyl, CTcycloalkyl, amino(Ci-C6 alkyl), Q- 
C 3 haloalkyl, Ci-Qaikenyl, and C 2 -C$ alkynyL 

22. A compound of Claim 2 1 , wherein R is chosen from hydrogen and Ci -Gialkyl; 
or R is aminoCQ-Gtalkyl). 

23. A compound of Claim 22, wherein R is hydrogen. 

24. A compound of any one of Claims 17 to 23, wherein R3 is chosen from 
hydrogen and C pQalkyi . 

25. A compound of Claim 24, wherein R 3 is hydrogen. 

26. A compound of any one of Claims 17 to 25, wherein n is 0 and Ri is absent, 

27. A compound of any one of Claims 17 to 26, wherein R2 is chosen from phenyl 
and heteroaryl, each of which is optionally substituted. 
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28. A compound of any one of Claims 17 to 27, wherein Rj is chosen from 
hydroxy, cyano, halo, C r C ? alkyl, Ci-C 2 alkoxy, Ci^haloaUcyi, and C r C 2 haloalkoxy. 

29. A compound of salt of Claim 28, wherein Rj is chosen from halo, methyl, and 
methoxy. 

30. A compound chosen from 
M3-{8-[(Pyridm-^ 
H3-CHoro-phenyl)-3-(3-{8-K^^^ 
phenyl)-urea; 
H4-Methyl-3-trifluoro^^ 
a]pyrazin-6-yl}-phenyi>urea; 
i-(5<Moro-2~methoxy-pheny^^ 
aJpyia*in-6-yl} -phenyl>nrea; 
H2<aioro-5-lxffluoro^^^ 
a]pyrazin-6-yl }-phenj3)-wea; 
H2-Fluoro-5-trifluoro 
unidazo[l 3 2-a]pyra2in-6-yl]"phenyl}-urea; 
H5<ailoro-2-methoxy-phenyl^ 
alpyrazin-6-yl]-phenyl}-urea; 
l-(2-CMon>5-trmuo^ 
imidazo[l,2-a]pyrazin-6-yl]-phenyl}-urea; 
H 3-[8-(2-Pyr idin-4-yl-ethylaim^ 
trifluoromethyl-phenyl)-urea; 
H5-Chloro-2-metboxy-phenyl>3-^^ 
6-yl]-phcnyl}-urea; 
H2-Huoro~5~trifl^^ 

a]pyrazin-6-yl } -phenyl)-urea; 

l-(2-Methoxy-5-trifluoromethyl-phenyl)-3-(3- { 84(pyridin-4-ylmethyl)-amino]-imidazo[l,2- 

a]pyrazin-6-yl }-phenyl)-urea; 

l-(2-Methoxy-5-trm«orom 

iniida2o[l,2-a]pyrazin-6-yl]-phenyl}-uxea; 

H2-Methoxy-5-nitroi>henyl)-3~{3^^ 

a]pyra7in-6-yl]~phenyl }-urea; 
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l-(5^hloro-2 ? 4^im^ 
a]pyrazin-6-yl}-phenyl)-urea 

H3- [ 8-[(PjTidm-4-ylmethyl)-amino]4midazo[l ,2-a]pyrazin-6-yI J-pbenylJ-S^^^I- 
trichloro-phcny] )-uiea; 

1 ^(5-Chloro-2,4-diinethoxy-phenyl)-3-{ 3-[8Kmelhyl-pyridin-4-ylmethyl-ainino)'- 
itnida^otl^-ajpyrazin-e-ylj-phenyn-urea; 

1 ~{ 3-[8-(Mcthyl-pyridin-4-yta^ ,2-a]pyrazm-6-yl]-phenyl } -3-(2 ? 4,5- 

trichloro-phenyl>-urea; 

l-(2-Methoxy-5-nitro-ph^^^ 

6-yl}-phenyl)-urea; 

l<2-Ethoxy-5-trifli\oromethyl-phenyl)-3-(3- { 8-[(pyridin-4-y lmethyI)-amino]-imidazor 1 ,2- 
a]pyrazin-6-yI } -phenyl)-urea; 

1 -(24sopropoxy-5-lxinuorome&yl-plienyl)-3'(3- { 8-[(pyridin-4-ylmethyI)-aiiiino3- 

imidazo[ 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 

H2^-Dimethoxy-54riflu^^ 

imidazo[l,2-a]p)a*azin-6-yl}-phenyl)-urea; 

l-^-Dimethoxy-S-ttffl^ 

imidazofl ,2-a]pyrazin-6-j4]-phenyl } -urea; 

l-(4-Kthoxy-3-trifiuo^^ 

a]pyrazin-6-yl }-phenyl)-urea; 

H5~Chlom-2-pbenoxy-ph^ 

a]pyrazin-6-yl}-phenyl)-urea; 

l-(4-Fluoro-3-t^^ 

a]pyrazin-6-y] }-pheiiyl)-urea; 

l-[2-(2-Methoxy-ethoxy)-5-tr^^^ 

iimdazo[ L2-a]pyrazin-6-yl }-phenyl)-urea: 

H2-(2-Methoxy^thoxy)-S-(rm^^ 

ardno)-imidazo[l,2-a]pyrazin"6-yl]-ph©nyl}-urea; 

l-(2,4-Diethoxy-5-t^ 

tajdazo[l,2~a]pjTazin--6-yl }-phenyl)-uxea; 

l-(2 s 4-Diethoxy-5-lrifl^^^ 

iimdazo[l ,2-a]pjTazin~6-yl] -phenyl} -urea; 

l-[2-(2-Hydroxy-ethoxy>5-rt^ 

imidazo[l ^-ajpyrazin-d-yl }-phcnyl>urea; 
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{2-[3K3-{8-[(Pyridm4-^ 
trifluoromethyl-phenoxy } -acetic acid; 
l-[2-(2-Methylacrino^^ 

anii&o]-iiijidazo[l;2-a]pyrazin-6-yl}-phcnyl)-urea: 

l.[2-(2-Dimethyiamm^ 
amino]-inudazo[l,2-a]pyiazin-6-yl ] -phenyl) urea; 

H3-Chloro-4-hydioxyme 

a]pyrazm-6-yl}-phenyl>uiea; 

l-[5^hloix>~2^[l/3]dioxolan^ 

imidazo[l 9 2-a]pyrazin-6-yl}-phenyl)-urea; 

H5-Cttoro-2-(2-hydroxy-etto^ 

imidazo[l t 2-a]pyni2in>6'yl}-pheiiyl>urea; 

H5-Chloro-2<2-methyl^ 

imidazo[ 1 ,2-a]pyi:azin-6-yl }-phenyl>urea; 

l-[5-Chloro-2r(^^ 

imidazo[l /2-a]pyrazin-6-yl }-phenyl)-urea; 

l-[2^2-Piperazin-l-yl-ethox^ 

anuno]-iinidazo[l,2-a]pyi^iii-6-yl}--phenyl)-urea; 

H2-(2-Morphoiin^-yl-etboxy 

amino] -imidazo[i ,2-a]pyrazin-6-yl}-phenyl)-urea; 

l-t2-(3-Hydroxy-propoxyV54rifluoromcthyl-phenyI]-3"(3-{S-[(pyri 

imidazo[l ,2-a]pyi^zin-6-yl}-phenyl)-urea; 

H2-(3-Methylamino-propoxy)-54^^ 

amino]-iniidazo[ 1 ,2-a]pyrazin-6-yl }-phenyl>-urea; 

H5<Moro-2-(3-hydroxy-propoxy>ph^^^ 

knidazo[l,2-a]pyrazin-6-yl}--phenyl)-ui , ea: 

l-(3-{8-[(2-Amino-ethyl)»pyridiB-4-ylniethyl-amin 

(4-methoxy-3-trifluoromethyl-plicnyl)-iirea; 

l-(3^8-[(Pyridin-4~ylmet^ 

pyn:olidin-l -yl^thoxy)-5-trifl«oromethyl"phenyI]-urea; and 

l~(2-Hydroxy-54rifluorome^ 

a]pyrazin-6-yl } -phenyl)-urea. 
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31. A compound of any one of Claims 1 to 30, wherein the compound exhibits an 
IC50 of 1 micioinolar or less in a standard in vitro assay of EphB4 kinase activity. 

32. A compound of Claim 31, wherein the compound exhibits an ICso of 500 
nanomolar or less in a standard in vitro assay of EphB 4 kinase activity. 

33. A compound of Claim 32, wherein the compound exhibits an IC50 of 100 
nanomolar or less in a standard in vitro assay of EphB* kinase activity. 

34. A compound of any one of Claims 1 to 33, wherein the compound exhibits an 
1C 5D of 500 nanomolar or less in a standard in vitro assay of PDGF-Ra kinase activity. 

35. A compound of any one of Claims 1 to 34, wherein the compound exhibits an 
ICso of 500 nanomolar or less in a standard in vitro assay of c-Kit activity. 

36. A compound of Claim 35, wherein the compound exhibits an IC50 of 100 
nanomolar or less in a standard in vitro assay of c-Kit activity. 

37. A compound of any one of Claims 1 to 36, wherein the compound exhibits an 
IC 50 of 1 micromoiar or less in a standard in vitro assay of VEGFR-2 activity. 

38. A compound of Claim 37 wherein the compound exhibits an IC50 of 100 rM 
or less in a standard in vitro assay of VEGFR-2 activity. 

39. A compound of any one of Claims 1 to 38, wherein the compound exhibits an 
IC 50 of 1 micromoiar or less in standard in vitro assay of Tie-2 activity. 

40. A compound of Claim 39, wherein the compound exhibits an IC50 of 500 nM 
or less in a standard in vitro assay of Tie~2 activity, 

41. A pharmaceutical composition, comprising a compound of any one of Claims 
1 to 40, together with at least one pharmaceutically acceptable carrier or excipienL 
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42. A pharmaceutical composition of Claim 4 1 , wherein the composition is 
formulated as an injectable fluid, an aerosol, a cream, a gel, a tablet, a pill, a capsule, a syrup, 
ophthalmic solution, or a transdermal patch. 

43 . A method of treating a patient having a disease or disorder responsive to 
kinase activity modulation comprising administering to the patient a therapeutically effective 
amount of a compound of any one of Claims 1 to 42. 

44. The method of Claim 43 wherein the patient is a human. 

45. The method of Claim 43 wherein the patient is a cat or dog. 

46. A method of any one of Claims 43 to 45 wherein the disease or disorder 
responsive to kinase activity modulation is chosen from cancer and diseases characterized by 
a change in angiogenesis* 

47. The method of Claim 46, wherein the disease characterized by a change in 
angiogenesis is chosen from cancerous tumor, macular degeneration, and diabetic 
retinopathy. 

48. The method of any one of Claims 43 to 47 wherein the compound is 
administered orally, intraveneously, or transdermal^ 

49. A packaged pharmaceutical composition, comprising the pharmaceutical 
composition of Claim 41 or 42 in a container; and instructions for using the composition to 
treat a patient suffering from a disease or disorder responsive to kinase activity modulation of 
one or more tyrosine kinase. 

50. The packaged pharmaceutical composition of Claim 49 wherein the disease or 
disorder responsive to kinase activity modulation is chosen from cancer and diseases 
characterized by a change in angiogenesis. 
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5 1 . The packaged pharmaceutical composition of Claim 50 wherein the disease 
characterized by a change in angiogenesis is chosen from cancerous tumor, macular 
degeneration* and diabetic retinopathy. 

52. A method of modulating EphB 4 kinase activity, the method comprising 
contacting cells expressing EphB4 kinase with a compound of any one of Claims 1 to 40 in an 
amount sufficient to deteclably inhibit EphB4 kinase activity in vitro. 

53. A method of modulating VEGF-R2 activity, the method comprising contacting 
cells expressing VEGF-R2 with a compound of any one of Claims 1 to 40 in an amount 
sufficient to detectably inhibit VEGF-R2 activity in vitro. 

54. A method of modulating c-Kit activity, the method comprising contacting 
cells expressing c-Kit with a compound of any one of Claims 1 to 40 in an amount sufficient 
to detectably inhibit c-Kit activity in vitro. 

55. A method of modulating Tie-2 activity, the method comprising contacting 
cells expressing Tie-2 with a compound of any one of Claims 1 to 40 in an amount sufficient 
to detectably inhibit Tic-2 activity in vitro. 

56. A method of modulating PDGF-Ra activity, the method comprising contacting 
cells expressing PDGF-Ra with a compound of any one of Claims 1 to 40 in an amount 
sufficient to detectably inhibit PDGF-Ra activity in vitro. 

57. A method of modulating at least one of VEGF-R2, EphB4, Tie-2, PDGF-Ra, 
and c-Kit activity, the method comprising contacting cells expressing at least one of VEGF- 
R2, EphB 4 , Tie-2, PDGF-Ra, and c-Kit with a compound of any one of Claims 1 to 40 in an 
amount sufficient to detectably inhibit the activity of at least one of VEGF-R2, EpbB 4 , Tie-2, 
PDGF-Ra, and c-Kit in vitro. 

58. The use of a compound for the manufacture of a medicament for the treatment 
of a patient having a disease or disorder responsive to activity modulation of at least one of 
VEGF-R2, EphB*, Tie-2, PDGF-Ra, and c-Kit kinase, wherein said compound is of any one 
of Claims 1 to 40. 
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59. The use of Claim 58 wherein the disease or disorder responsive to activity 
modulation is responsive to EphB4 activity modulation. 

60. The use of Claim 59 wherein the disease or disorder responsive to EphB4 
activity modulation is chosen from cancer and diseases characterized by a change in 
angiogcnesis, 

61 . The use of Claim 60 wherein the disease characterized by a change in 
angiogenesjs is chosen from cancerous tumor, macular degeneration, and diabetic 
retinopathy. 

62. The use of a compound for the manufacture of a medicament for the treatment 
of a patient having a disease or disorder responsive to activity modulation of at least one of 
VEGF-R2, EphB 4: Tie-2, PDGF-Ra, and c-Kit kinase, wherein said compound is of Formula 
I 



wherein: 

nis 0, 1,2, or 3; 

K\ is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, C r C 6 alkyl, such as C 3 -C 6 cycloalkyl, C 2 -C 6 alkenyl, QrC* alkynyl, 
C r C 6 alkoxy, C 7 cycIoalkyl, mono- and di(Q-C6 alkyl)ammo, mono- and di(Ci-C6 
alkyl)aimno(C2-C 6 aikyl), CrCghaloalky], Ci-C6haloalkoxy, (Ci-Cealkoxy^i- 
C 6 alkoxy, amino(Ci-C 6 alkyl), d-Cealkylthio, oxo, heteroaryl, and-(C=0)Ri 3 
wherein R l3 is chosen from Q-Q alkyl, such as C 3 -C6cycloalkyl, C?cycioalkyl, C 2 - 
C<> alkanoyU Ci-C^alkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 




-(Zi) A 




Formulal 
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R 3 is chosen from hydrogen, optionally substituted Ci-C 6 alkyl, such as optionally substituted 
C 3 -Q } optionally substituted C-Tcycloalkyl, optionally substituted 
(heterocycloalkyl)C(rC4alkyl, and optionally substituted (heteroai^QCo^alkyl; 

A is 1, 2, 3 or 4; 

Zi is -^CK^Rr wherein each R4 and R 5 is independently chosen from hydrogen, C\-C 6 alkyl, 
and halo; 

Z2 is a divalent linking group chosen from para-phenylene, meta-phenylenc, ortho-phenylene, 
and naphthalene, said divalent linking group being substituted with one group R^-Q-, 
where 



wherein R$ and R 7 are each independently chosen from hydrogen; CrQ alkyl; optionally 
substituted phenyl, and optionally substituted heteroaryl: 



R is chosen from hydrogen, C r Q alkyl, such as C 3 -C6cycloalkyl, C 7 cycloalkyl, aniinofQ-Q 
alkyl), CpCahaloalkyl, CrCealkcnyl, C 2 -C6 alkyuyl, optioiially substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is selected from substituted Q-CTalkyl, such as substituted C 3 -C 7 cycloalkyl, substituted 
(Q-C 7 cycloalkyl)Ci-C 7 alkyl, substituted heteracycloalkyl, (heterocycloalkyl)Ci-C 2 
alkyl, substituted (C r C6alkoxy)Q<*alkyl, substituted (CrC^alkoxy^rQalkoxy, 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with one or 
more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and -CONHOH, 
optionally substituted QrC 6 alkenyl, optionally substituted C^ealkynyt, optionally 
substituted C r Qhydroxyalkyl, optionally substituted CrQhydroxyalkoxy, (mono- 
and di-Ci-Cr^alkylamino^rCealkoxy, optionally substituted mono- and di(Ci-Co 
a1kyl)amino(C r C 6 alkyl), optionally substituted (Ci-C6alkoxy)(Ci-C 6 alkylamino)Co- 
Q>alkyl, optionally substituted (Ci-Qalkoxy)(CrQalkoxy)Ci-C6alkoxy, optionally 
substituted heterocycloalkyl, optionally substituted aryl, optionally substituted 
heteroaryl, optionally substituted -Ci-C G aUcyl(C~0)OR 8; optionally substituted -C 0 - 
C 6 alkyKC=0)NRsR 9 , optionally substituted -C r C6alkylNR8(S0 2 )R9, optionally 



Qis 




XisNR; 
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substituted -CVC 6 alkylNR<5(C=0)R9, optionally substituted -Co-CoalkyKSQORg, 
optionally substituted -Co-C6alkylNR8(C=0)NR 9 Rio where R 8; R 9 , and R 10 are 
independently chosen from hydrogen, hydroxy, C,-C&alkyl, Ci-C^aikoxy, C 3 - 
C 7 cycloaikyl, and heterocycloalkyl, -L-G, where L is chosen from optionally 
substituted C r C 2 alkyl, optionally substituted QK^alkoxy, -<C=0)-, and optionally 
substituted -(Ci-C 2 alkyl)(C=0)-, and G is chosen from optionally substituted 
heterocycloalkyl, optionally substituted C 3 -C 7 cycloalkyl, optionally substituted aryl, 
and optionally substituted heteroaryl, except that -L-G is not -O-phenyl; and 
wherein said substituted phenyl and substituted heteroaryl, are each further optionally 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamide, halo, Ci-Q alkyl, such as C 3 -C 7 cycIoalkyl, (Ci-C 6 alkoxy)C 0 -C ti aucyl, 
(CrQaJkoxyKIi-Cealkoxy, CTcycloalkyl, aminoCrQalkyl, mono- and diCQ-Ce 
alkyl)amino, Ci-Cehaloallcyl, Ci-Qhaloalkoxy, Q-Qalkcnyl, C 2 -C 6 alkynyl, C r 
Qalkylthio, oxo, Cj-Qalkylester, phenoxy, and -CC=0)Ri 3 , wherein R !3 is chosen 
from d-Ce alkyl, such as Q-Cecycloalkyl, Ccycloalkyl, C r C 6 alkanoyl, Q- 
CeatkoxycarbonyJ, heterocycloalkyl, and heteroaryl. 

i 

63. The use of Claim 62, wherein said disease or disorder is characterized by 
angiogenesis supporting solid tumor growth or dysregulated local vascularization. 

64. The use of Claim 62, wherein Z 2 is meta-phcnylene substituted with R 2 -Q-. 

65. The use of any one of Claims 62 to 64, wherein R 6 and R 7 are each 
independently chosen from hydrogen and methyl. 

66. The use of Claim 66, wherein R6 and R 7 are hydrogen. 

67. The use of any one of Claims 62 to 66, wherein R is chosen from hydrogen; 
Ci-Ce alkyl, such as C 3 -C 6 cycloalkyl, C 7 cycloaIkyl, amino(C r C 6 alky)), d-Cshaloalkyl, C r 
C 6 alkenyl, andC 2 -C6 alkynyl. 

68. The use of any one of Claims 62 to 67, wherein R 3 is chosen from hydrogen 
and C r C 4 alkyL 
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69. The iise of Claim 68 5 wherein R 3 is hydrogen. 

70. The use of any one of Claims 62 to 69, wherein n is 0 and Ri is absent, 

71. The use of any one of Claims 62 to 70, wherein R 2 is chosen from phenyl and 
heteroaryl, each of which is optionally substituted. 

72- The use of any one of Claims 62 to 71, wherein Rj is chosen from hydroxy, 
cyano, halo, CrC 2 alkyl, Ci-C2alkoxy\ Ci-Czhaloalkyl, and CrC2haloaIkoxy. 

73. The use of Claim 72, wherein Ri is chosen from halo, methyl, and methoxy. 

74. The use of Claim 62, wherein said compound is chosen from 
l-(3-{8-[(Pyridm^ 

H3-CWoro-pheiiyl>3-(3-{ ^ 
phenyl)-urea; 
H4-Mc*yl-34rifl^^ 
a]pyrazin-6-yl } -phenyl>urea; 

l-(5-Chloro-2-methoxy-phenyl)-3-(3- { 8-[(pyridin^ylmcthyl)-aniino]-iniidazo[l,2- 
a]pyrazin-6-yl }-phenyl)-urea; 

H2<-hloro-S-trifluorome^ 

a]pyrazin-6-yl}-phenyl)-urea; 

l-(2-Huoro-54Tifluorome^ 

inudazo[l,2-a]pyrazin-6'yl]-phenyl}-urea; 

H5-Chloro-2-methoxy-phe^ 

a]pyrazin-6-yl J-phenyl } -urea; 

H2-CWoro-5-trmuoromethy^ 

imidazo[l,2-a]pyrazin-6-yl]-phenyl}-urea; 

14348<2-Pyridin-4-yl-ethylai^^ 

trifluoromethyl-phenyl)-urea; 

H5-Chloro-2-methoxy-phenyI)-3-{3^^ 

6-yl]-phenyl }-urea; 

H2-Fluoro-5-trifLuoromcthyl^^ 

a]pyrazin-6-yl }-phenyl)-urea; 
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1 -(2-Methoxy-5-trifluorom 

a]pyrazin-6-yl }-plienyl)-unea; 

t-(2-Methoxy-5-trifluorome^^ 

imidazo[l,2-a]pyraziiz-6-yl}-pbenyl}-urea; 

l-(2-Methoxy-5-nitro-phe^^ 

a]pyrazin-6-yl] -phenyl } - urea; 

H5-CMoro-2,4-dimc^ 

a]pyr azin-6-yl }-phenyl)-urea 

1 -(3- { 8-[(Pyridin^-yiinetiiyl>amiao]-iniida20 

trichloro-phenyl)-urea; 

l-(5-CUoro-2,4-dimethoxy-phenyl>3-{3-[8-(methyl-pyridm 

imidazof 1 ,2-a]pyrazixi-6-yl] -phenyl } -urea; 

l-{3-[8-(>lethyl-pyridin-4-y^^ 

trichloro-pheny))-urea: 

l-(2-Methoxy-5-nit^ 

6-yl } -pheuyl)-urea; 

H2-Ethoxy-5-trifluorome1^ 

a]pyrazin-6-yl } -phcnyl>urea; 

l-(2-Isopropoxy-5-trifluoromethyl-phenyl)-3-(3- { 8-[(pyridin^ylmetfayl)-amino]- 

iiiiidazo[l,2-a]pyrazin-6-yl}-pheiiyi)~urea; 

H2,4-Diraethoxy-54infl^ 

imidazoj;i,2-a]pyrazin-6-yl}-phenyl)-urea; 

l-(2,4-Dhiiethoxy-54rifl^^^ 

imidazo[l l 2-a]pyrazin-6-yl]-phenyl}'-area; 

l-(4-Ethoxy-3-trifluoromcthyl-phciiyl)-3-(3- { 8-[(pjTidin-4-ylmethyl)-aniiiio]-iniidazo[l ,2- 
alpyrazin-6-yl } -phenyl)-uiea ; 

1 -(5<!hloro-2-phenoxy-phenyl)-3~(3- { 8-[(pyridifl-4-ylmethyl)-amino]-iniidazo[l 5 2- 

a]pyra2in-6-yl}-phenyl)-\irea; 

l-(4~nuoro-3-trifluoro^ 

a]pyrazin-6-yl } -phenyl)-urea; 

l-[2-(2-Methoxy-ethoxy)-5-tr^ 

imidazo [ 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 

H2-(2-Methoxy-e1hoxy)-5-fri^^ 

amino)-imidazo[ 1 ,2-a]pyr azin-6-y I] -phenyl } -urea; 
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H2 ? 4-Dietiioxy-5-^ 

imidazo[l ,2-a]pyrazin-6-yl } -phenyi)-urea; 

l-(2,4-Diethoxy-5-trifta^^ 

imidazo[ 1 ,2-a]pyrazin-6-yl J-phenyl } -urea; 

H2^2-Hydroxy^thoxy)-5^^ 

imidazo[l,2-a]pyrazin-6-yl}-phenylViirea; 

{2-[3^3-{8-[(Pyridin^-ylmethyl)-amino]- 

trifluoromediyl-phenoxy} -acetic acid; 

H2-(2-Methylaimno-^^^ 

amino>iniidazo[l ,2-a]pyrazin-6-yl } -phenyl)-urca; 

l-[2-(2-Dimethylamino^^ 

aTnino]-iraidazo[l,2-a]pyrazin-6-yl} -phenyl) urea; 

l-(3-Chloro-4-hydroxymethyl-phcnyl)-3-(3" { S-tCpyridin^ylmethyO-aiijinol-iiiiidazotl^- 

a]pyrazin-6-yl} -pheiiyiVurea; 

l-[5<Horo-2^[U]dioxol^ 

ixnidazof 1 ,2-a]pyrazm-6-yl } -pheny l)-urea; 

H5-Chloro-2<24iydroxy^ 

iinidazo[l,2-a]pyraziii'6-yl}-phenyl)-urea; 

H5-CUoro-2K2n^ethylai^ 

miidazof 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 

1^5-ChlorO"2H2Hiimethylaniino^thoxy>phenyI]^ 

imidazo[l ,2-a]pyrazin-6-yl } -phenyl>urea; 

H2-(2-Piperazin-l-yl-etto^ 

amino]-inudazo[l ,2-a]pyrazin-6-yl } -phenyl)-urea; 

l-[2-(2-MoiphoUn-4-yU^ 

amirto]4iiMdazo[I,2-a]py^ 

l-[2-(3-Hydroxy-propoxy^ 

imidazo[l,2-a]pyrazin-6-yl}-phenyl)-urea; 

H2-(3-Methylamino-^^^^ 
amino]-imidaz:o[l,2-a]pyrazin'-6-j4}-phenyi)-urea; 

l-[5^CMoro-2^3-hydroxy-propo^ 
iinidazofl ,2-a]pyrazin-6-yl] -phenyl)-urea; 
^3-{8-[(2-Ainmo-ethyl>^^ 
(4-mcthoxy-3-trifluoromethyl-pheayl)-urea; 
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1^(3- { 8-[(P)ridm^-ylme^ 



l-(24Iydroxy-5-trifluoromeft^^^ 
a]pyrazin-6-yl} -phcnyl>urea. 

75. A method of modulating EphB4 kinase activity, the method comprising 
contacting cells expressing EphB4 kinase with a compound of Formula I: 



wherein: 

n is 0, 1,2, or 3; 

Rj is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, Ci-C 6 alkyl, such as C 3 -C6cycloalkyl, C 2 -C 6 alkenyl, QrC 6 alkynyl, 
C r C 6 alkoxy, C 7 cycloalkyl, mono- and di(CrC<5 aikyl)aniino s mono- and di(CrC 6 
aIkyl)anuno(C r C 6 aIkyl), Q-Co-haloalkyl, C r C 6 haloalkoxy, (Q-C 6 alkoKy)Cr 
C 6 alkoxy, amino(C r Qalkyl), Ci-C 6 alkylthio, oxo, hctcroaryl, and -(C~0)Rk 
wherein R« is chosen from CrC 6 alkyl, such as C 3 -C6cycioalkyl, C 7 cycloalkyl, C 2 - 
C 6 allcanoyl, Ci-C 6 alkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen, optionally substituted Ci-C 6 alkyl, such as optionally substituted 
C 3 -C 6 cycloa]kyl, optionally substituted C 7 cycloalkyl, optionally substituted 
(heterocycloalkyl)C 0 -C 4 alkyl, and optionally substituted (heteroaryl)Co-C 4 alkyl; 

Aisl,2,3or4; 

Zi is -CR4R5- wherein each R4 and R 5 is independently chosen from hydrogen, C r Ce alkyl, 
and halo; 1 

Z2 is a divalent Unking group chosen from para-phenylcne, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R 2 -Q-, 
where 



pyrrolidin-1 -yl-ettioxy)-5-trifluoromethyl-phenyl]-urea; and 




x .(Zi)a 




Formula I 



Qis 
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-N— C— N — 

K ^7 



wherein R* and R 7 are each independently chosen from hydrogen, alkyl, optionally 

substituted phenyl* and optionally substit u Led heteroaryl; 
XisNR; 

R is chosen from hydrogen, C\-Cq alkyl, such as Ca-Qcycloalkyl, C 7 cycloalkyl, amino(Q-Q 
alkyl), CrC 3 haloalkyl, Ca-Qalkenyl, C2-C6 alkynyl, optionally substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is selected from substituted CVC 7 alkyl, such as substituted C3-C7cycloalkyl, substituted 
(C3-C 7 cycloalkyI)Ci-C 7 alkyl, substituted heterocycloalkyl, (heterocycloalkyl)Ci-C 2 
alkyl, substituted (Ci^alkoxyJCo-Qalkyl^substiluLed (C r C6alkoxy)Ci-Qalkoxy, 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with one or 
more substituents chosen from hydroxy, -CHO, -COOH, -CONH 2 , and-CONHOH 7 
optionally substituted C 2 -C 6 alkenyl, optionally substituted C 2 -C6alkyiiyl, optionally 
substituted CrC 6 hydroxyalkyl 9 optionally substituted CrQhydroxyalkoxy, (mono- 
anddi-Cj-Qalkylamino)CrC6alkoxy, optionally substituted mono- and di(C r Q 
alkyl)amino(CrQalkyl), optionally substituted (Ci-C6alkoxy)(CrC 6 alkylamino)C 0 - 
Q>alkyl, optionally substituted (Ci-C 6 alkoxy)(Ci-C 6 alkoxy)Ci-C6alkoxy, optionally 
substituted heterocycloalkjl, optionally substituted aryl ? optionally substituted 
heteroaryl, optionally substituted ~CrCoalkyl(C=0)ORa, optionally substituted -C 0 - 
C6allcyl(C=0)NR 8 R 9t optionally substituted -Ci-C^alkylNRsCSOzJRp^ optionally 
substituted -C 0 -C 6 alkylNR 8 (C^O)R9 ? optionally substituted ~C 0 -C 6 alkyl(SO 2 )Rs, 
optionally substituted -Co-QalkylNRg(C=0)NR 9 Rio where R3, R 9 , and R i0 are 
independently chosen from hydrogen, hydroxy, Ci-Qalkyl, Ci-Cealkoxy, C3- 
Cicycloaikyl, and heterocycloalkyl, -L-G, where L is chosen ftom optionally 
substituted Ci-CSalkyl, optionally substituted C 0 -C 2 alkoxy, -(C=Gh and optionally 
substituted -(CrC 2 alkyl)(C=0)-, and G is chosen from optionally substituted 
heterocycloalkyl, optionally substituted C3-C?cycloalkyl, optionally substituted aryl, 
and optionally substituted heteroaryl, except that -L-G is not -Ophenyl; and 

wherein said substituted phenyl and substituted heteroaryl are each further optionally 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
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sulfonamide, halo, Ci-Q alkyl, such as CrC 7 cydoalkyl, (Ci-C 6 alkoxy)Co-Ctfalkyl, 
(C r Qalkoxy)Ci-C6aIkoxy, C 7 cycloalkyl, aminoCi-Qalkyl, mono- and di(C r Q 
alkyl)amino, CrCehaloalkyl, CrQhaloalkoxy, C2-G>alkenyl, C 2 -C6alkynyl, Q- 
Cealkyltliio, oxo, CrCealkylester, phenoxy, and -(C=0)Ri 3 , wherein Ri 3 is chosen 
from Ci-Ce alkyl, such as QrQcycloalkyJ, C 7 cycloalkyl, C 2 -C 6 alkanoyl, Cr 
C6alkoxycarbonyl, heterocycloalkyl, and heteroaryl. 

76, A method of treating a disease or disorder responsive to modulation of EphB4 
comprising administering to a patient a therapeutically effective amount of a compound of 
the Formula I 



wherein: 

nis 0, 1,2, or 3; 

Ri is independently chosen from hydroxy, nitro, cyano, amino, amido, sulfonamido, halo, - 
CHO, -COOH, Ci-C 6 alkyl s such as C 3 -C 6 cycloalkyI, C 2 -Cr> alkenyl, C 2 -Q> alkynyl, 
Ci-Q alkoxy, C 7 cycloalkyl, mono- and di(Ci-Q alkyl)amino, mono- and di(Ci-C 6 
alkyI)amino(e r Qalkyl), Q-Qhaloalkyl, Ci-C^haloalkoxy, (C^alkoxy)*^- 
C 6 alkoxy, aminc(C r C 6 alkyl) ? Ci-Qalkylthio ? oxo, heteroaryl, and-(O=0)Ri 3 
wherein R t3 is chosen from Ci-Q alkyi, such as C3-Qcycloalkyl, C7Cycloalkyl, C2-C6 
alkanoyl, Ci-Qalkoxycarbonyl, heterocycloalkyl, phenyl, and heteroaryl; 

R 3 is chosen from hydrogen } optionally substituted CrQ alkyl, such as optionally substituted 
Q-Qcycloalkyl, optionally substituted C7cycloalkyl, optionally substituted 
(heterocycloalkyl)Co-C4alkyl, and optionally substituted (heteroaiyl)QrC4alkyl; 

A is 1, 2, 3 or 4; 

Zi is -CR4R5- wherein each R4 and R5 is independently chosen from hydrogen, C r C 6 alkyl, 
and halo; 





Formula I 
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Tji is a divalent linking group chosen from para-phenylene, meta-phenylene, ortho-phenylene, 
and naphthylene, said divalent linking group being substituted with one group R 2 -Q-, 
where 

Qis 

O 

— N-C-N — 
Re R7 

wherein R 6 and R 7 are each independently chosen from hydrogen, C r Q alkyl, optionally 

substituted phenyl, and optionally substituted heteroaryl; 
XisNR; 

R is chosen from hydrogen, Ci-C 6 alkyl, such as C 3 -C<>cycloalkyl, C 7 cycloalkyI, amino(C r C 6 
alkyl), C r C 3 haloalkyL Co-Cealkenyl, C 2 -Q alkynyl, optionally substituted phenyl and 
optionally substituted heteroaryl; and 

R 2 is selected from substituted C r C 7 aIkyl, such as substituted C 3 -C 7 cycloalkyl, substituted 
(C3-C 7 cycloalkyl)C r C7 alkyl, substituted heterocycloalkyl, (heterocycloalkyl)C r C 2 
alkyl, substituted (Ci-Cealkoxy^o-Cealkyl, substituted (C r QaIkoxy)CrC 6 alkoxy, 
substituted phenyl, and substituted heteroaryl, 

wherein said substituted phenyl and substituted heteroaryl are each substituted with one or 
more substituenis chosen from hydroxy, -CHCX -COOH, -CONII 2 , and -CONHOH, 
optionally substituted C 2 -Q> alkenyl, optionally substituted C 2 -Q;alkynyl, optionally 
substituted Ci-Cehydroxyalkyl, optionally substituted Ci-Qhydroxyalkoxy s (mono- 
and di-Cj-C6alkylamino)Ci-C6allcoxy, optionally substituted mono- and di(CrQ 
alkylJaminoCCi-Cealkyl), optionally substimted(Ci-Qalkoxy)(Ci-C6alkylaniino)Co' 
QalkyI, optionally substituted (Ci-C<salkoxy)(CrC6aIkoxy)CrC 6 alkoxy ? optionally 
substituted heterocycloalkyi, optionally substituted aryl, optionally substituted 
heteroaryh optionally substituted -Ci-C 6 alkyl(C=0)OR 8 , optionally substituted -Co- 
QalkylCC^OimRRfl, optionally substituted -Ci^alkylNRsCSO^Rp, optionally 
substituted -Co-C 6 aIkyINR 8 (C=0)R 9 , optionally substituted -C 0 -C 6 alkyl(SO 2 )Rs, 
optionally substituted -QrC 6 alkylNR 8 (C=0)NR9Rio where R 8f R 9l and Rio are 
independently chosen from hydrogen, hydroxy, Ci-C 6 alkyl, CpQaikoxy, C 3 - 
C 7 cycloalkyl, and heterocycloalkyi -L-G, where L is chosen from optionally 
substituted C r C 2 alkyl, optionally substituted Co-C 2 alkoxy, -(C=0)~, and optionally 
substituted -(C r C 2 aIkyI)(C=0)-, and G is chosen from optionally substituted 
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heterocycloalkyl, optionally substituted C 3 -C 7 cycloalkyl, optionally substituted aryl, 
and optionally substituted beteroaryJ, except Ihat -L-G is not -O-phenyl; and 
wherein said substituted phenyl and substituted hctcroaryl are each further optionally 

substituted with one or more substituents chosen from hydroxy, nitro, cyano, amino, 
sulfonamido, halo, C r C 6 alkyl, such as C3-C 7 cycloalky], (Ci-C 6 alkoxy)Co-C 6 allcyl, 
(C r C6alkoxy)Ci-C 6 alkoxy s C 7 cycloalkyl, aminoCj-Qalkyl, mono- and di(Ci-Q 
alkyl)ainino, Ci-Cshaloalkyl, Ci-C 6 haloalkoxy, C 2 -C6alkenyl, C 2 -C6alkynyl, C r 
Qalkylthio, oxo ? Q-Qalkylester, phenoxy, and -(O0)Ri3, wherein R t3 is chosen 
from Ci-C 6 alkyl, such as Q-Cecycloalkyl, C 7 cycloalkyl, C 2 -C 6 alkanoyl, C r 
C^alkoxycarbonyl, hetenxycioalkyl, and heteroaryl. 

77. The method of Claim 76, wherein said disease or disorder is characterized by 
angiogenesis supporting solid tumor growth or dysregulated local vascularization. 

78. The method of Claim 75 or 76, wherein Z 2 is meta-phenylene substituted with 

R 2 -Q-. 

79. The method of any one of Claims 75 to 78, wherein R* and R 7 are each 
independently chosen from hydrogen and methyl. 

80. The method of Claim 79, wherein R 6 and R 7 are hydrogen. 

81. The method of any one of Claims 75 to 80, wherein R is chosen from 
hydrogen, C r C 6 alkyl, such as Ca-QcycloalkyI, C 7 cycloalkyl, amino(d-C 6 alkyl), C r 
Cshaloalkyl, C 2 -Qalkcnyl, andCo-Q alkynyl. 

82. The method of any one of Claims 75 to 81 > wherein R* is chosen from 
hydrogen andCi-G^alkyl. 

83. The method of Claim 82, wherein R3 is hydrogen. 

84. The method of any one of Claims 75 to 83, wherein n is 0 and R x is absent. 

85. The method of any one of Claims 75 to 84, wherein R 2 is chosen from phenyl 
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and heteroaryl, each of which is optionally substituted. 



86. The method of Claim 75 or 76 wherein said compound is chosen from 
l-(3-{8-[(Pyridm^ylmemyl> 
H3-Ou^-phenyI)-3-(3-{8-[(p^^ 
phenyl)-urea; 

H4-Memyl-3-trifluorome^ 

a]pyrazin-6-yl}-phenyl)-urea; 

H5^Moro-2-me m ox yi >henyl)^ 

a]pyraziD-6-yl}-phenyl)-uiea; 

H2-CMoro-5-trifiuorome my I-ph^ 

aJpyrazin-6-yl}-phenyl)-urea; 

l-(2-Fluoro-5-trifliioromethyl-phenyl)-3-{3-[8-(methyl-pyri^ 

imidazo[l^I-a]pyraziii-6-yl]-phenyI}-urea; 

l-(5<Moro-2-methoxy-phenyl)-3-^ 

a]pyi-azin-6-yl]-phenyl}-urea; 

H2<Moro-5-tiMuoro m ethyl-pte^ 

imidazo[l,2-a]pyrazin-6-yl]-phenyl}-urea; 

M3-[8-(2-Pyridin4-yl-ethylaniino)-M 

tiifiuoromethyI-phenyl>urea; 

H5<fcIoro-2-methoxy-phenyl)-3-{H8-^^ 
6-yl]-phenyl}-urea; 

l-(2-Huoio-5-trifluoromethyl-phenyl)-3-(3-{ 8-[(pyridm-4-ylmemy^arrdno]-imida2o[l ,2- 
a]pyrazu>6-yl} -phenylVurea; 

l-(2-Methoxy-5~<rifluorom 

a]pyrazin-6-yl} -phenyi)-urea: 

H2-M e thoxy-5~trifluoromethyl^ 

imidazo[l,2-a]pyrazin-6-yl]-phenyl}-urea; 

H2-Memoxy-5- m tro-phenyl>3-{3^S-^ 

a]pyrazin-6-yl]-phenyl}-urea; 

H5-CMoro-2Adimethoxy-phen^ 

a]pyrazin-6-yl}-phenyl)-urea 

H34M(Pyridto^ylmethyl)-animoKm^^^ 
tdchloro-phenyI)-urea; 
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H5-Chloro-2,4-dimethoxy-phcn^ 

inaidazori^-alpyrazin-e-yll-phenylj-urea; 

l-{3-[8-(Methyl-pyridm-4-ylme% 

trichloro-phenyl)-urea; 

l-(2-Methoxy-5-nilio-phenyl)-3K3-{8-^ 
6-yl } -phenyl)-urea; 

l-(2-Ethoxy-5-trifluoromethyl-phenyl>^^ 
a] pyrazin-6-yl } -phenyl)-urea; 
H2-fcopropoxy-5-trMuoromethyl-ph^^^ 
iniidazof 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 
H2ADimethoxy-5-trifLuoroire^^ 
imidazo[l,2-ajpyrazia-6-yl}-phenyI)-urea; 
H2,4-Dimethoxy-5-trifluoroi^ 
iinidazo[ 1 ,2-a]pyraziu-6-yI|-phenyl } -urea; 

1 -(4-Ethoxy-3-trifluoroniethyI-phenyl)-3-(3-{ 8-[(pyridin-4-ylmethy])-amiD.o]-imidazo[l ,2- 
a]pyrazm-6-yl}-plienyl>urea; 
M5-CMoro-2-phenoxy-phenyl)-3-(3-{8-^ 
a]pyrazin-6-yl }-phenyI)-ijrea; 
l-(4-Huoro-3-to-muoruiiK}t^ 
a]pyrazin-6-yl }-phenyl)-urea; 
H2-(2-Methoxy-ethoxy>5-trifluoi^^ 
imidazo[l^-a]pyrazin-6-yl}-phenyl)-urea; 
l-[2-(2-Methoxy-ethoxy)-5-trifl^ 
arnk(0-imidazo[l,2-a]pyrazin-6-yl]-phenyl} -urea; 
H2,4^Diethoxy-5-trifluoromet^ 
imidazo[l ,2-a]pyrazin-6-yl }-pheuyl)-urea; 
, H2,4-Diethoxy-5-trifluoromethyl-phe^^ 
imidazofl^-ajpyrazin-e-ylj-phenylj-urea; 
H2-(2-Hydroxy-ethoxy)-5-trifluoramet^^^ 
imidazo[l ,2-a]pyrazin-6-yI }-phenyI)-urea; 
{2-[3-(3-{8-[(Pyridin-4-yImetliyl)-anu^ 
trifluoromethyl-phenoxy) -acetic acid; 
l-[2-(2-Methylaiiuno-ethoxy)-5^ 
aminoJ-imidazo[l t 2-a]pyrazin-6-yl}-phenyl)-urea; 
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H2-(2-Dimethyiamm^ 

aniino3-imida7X)[l>a]pyraziii-6-yl}-phenyl) urea; 
H3<^oro^-hydrox^ 
a]pyraziu-6-yJ } ~phenyl)-urea; 
H5^ailoro-2-([U]dta 
iniidazo[l } 2-a]pyrazin«6-yl}-phenyl)-urea; 
l-[5-Chloro-2^24iyta^ 
iinidazo[l,2-a]pyrazin-6-yl}"phctiyl)-urca; 
H5^hloro-2K2-mcthylai^ 
. imidazo[i ,2-a)pyiazii>6-yi } -phenyl)-urea; 
l»[5-CMoix)-2-(2-difflethylammo-ethoxy)-phen>4]-3-(^ 
imidazotl^-alpyraziB-e-ylJ-phenyl^urea; 

l-[2-(2-Piperazitt4-yI-ethoxy)-5-trifluoromeLfayI-phenyl]-3-(3-{8-^ 

ainino]-imidazo [ 1 ^a]pyrazin-6-yl } -phenyl)-urea; 

H2-(2-Morpholin-4-yl-ethoxy)^^ 

aminoj-imidazo [ 1 ,2-a]pyrazin-6-yl } -phenyl)-urea; 

H2<3-Hydroxy~propoxy)-5-^^^ 

imidazo[l,2-a]pyi < aziii-*6-yl}-phenyl)-urea; 

l-[2-(3-Methylamiao-propoxy)-5»trifliioromethy^^ 

amino]-imidazo[] ,2-a]pyrazin-6-yl }-phenyl)-urea; 

H5^hioro-2-(3-hy<to^ 

imidazo[ 1 ,2-a]pyrazki-6-yl } -phenyl>urea; 

H3-{8-[(2-Ainmc>-e^ 

(4-methoxy-3-trifiuoromcthyI-pheiiyl)-iirea; 

l-(3-{ 8-[(Pyridin-4-ylmediyl>ainino]-imidazo[ 1 ,2-a]pyrazin-6-yl}-phenyl)-3-[2-(2- 
pyrroIidin-l-yl^thoxy)-5-trifluoromethyl-phenyI]-urea; and 
H2-Hydroxy~54rifluorome^ 
a]pyrarin-6-yl } -phenyl)-urea. 
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